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SENSORY OVERLOAD, PERSONAL SPACE, PROJECTED 
SPACE (TERRITORIAL) REQUIREMENTS, AND 
PHYSIOLOGICAL ACTIVATION
CHAPTER I  
INTRODUCTION AND LITERATURE REVIEW
C u rre n t ly  th e r e  has been an in c re a s in g  l e v e l  of con­
c e rn  among th e  s c i e n t i f i c  community over th e  d ep lo ra b le  
d e f ic ie n c y  of d a ta  r e l a t i v e  to  human B ehav iora l change under 
h ig h  d e n s i ty  c o n d i t io n s .  P ro d ig io u s  world p o p u la t io n  growth 
and p a t t e r n s  o f  u r b a n iz a t io n  most a s s u re d ly  have c o n tr ib u te d  
to  th e  urgency of d a ta  p ro cu rem en t.
The u n iv e r s a l  axiom of in d iv id u a l  un iqueness , whether 
b io l o g i c a l ,  p sy c h o lo g ic a l ,  or s o c io lo g ic a l ,  would suggest 
t h a t  v a r i a t i o n s  in  response  to  crowded c o n d i t io n s  would be 
a n t i c i p a t e d .  I t  i s  of paramount im portance to  examine not 
o n ly  p o s s ib le  p sy c h o lo g ic a l  and p h y s io lo g ic a l  e f f e c t s  o f  
crowding in  man, bu t to  a l s o  endeavor to  p r e d ic t  in d iv id u a l  
response  to  crowding. This  s tudy  w i l l  examine s e le c te d  
a s p e c ts  of th e  above q u e r i e s .
This endeavor might be a p p r o p r ia te ly  termed an e x p lo ra to ry  
s tu d y ,  in  t h a t  i t  i s  c h a ra c te r i z e d  by a l im i te d  sample number
1
2and te c h n iq u e s  no t f i rm ly  e s ta b l i s h e d  by th e  s c i e n t i f i c  r i g o r  
of in d e p en d en t ,  r e p e t i t i v e  v a l id a t io n .
Theory and Survey of th e  L i t e r a tu r e
General Overview
In th e  l i t e r a t u r e ,  one encoun ters  two usages o f the  
term "p o p u la t io n  d e n s i ty . "  D ensity  may be m anipulated  by 
v a ry in g  numbers of in d iv id u a ls  w hile h o ld in g  space c o n s ta n t ,  
or by v a ry in g  a l l o t t e d  space w hile ho ld ing  numbers of in d i ­
v id u a ls  c o n s ta n t .  McGrew (1970) has a p p l ie d  th e  terms 
" s o c ia l  d e n s i ty "  and " s p a t i a l  d e n s i ty " ,  r e s p e c t iv e ly ,  to  th e  
two c o n t in g e n c ie s  mentioned above. This term ino logy  i s  
adopted  i n  th e  p re s e n t  s tu d y .  I t  i s  indeed  u n fo r tu n a te  th a t  
the  l i t e r a t u r e  does c o n ta in  r e s e a rc h  which has not circum­
s p e c t ly  d e l in e a te d  and c o n t ro l l e d  f o r  th e s e  two elem ents of 
the te rm .
Almost a l l  of th e  p rev ious  r e s e a rc h  on th e  i n t e r a c t i o n  
of p o p u la t io n  d e n s i ty  and behav ior has in vo lved  non-human 
s u b je c t s .  I n c r e a s e s  in  d e n s i ty  have been c o r r e l a t e d  with 
in c re a s e d  a g g re s s io n  and e m o tio n a l i ty  in  r a t s  (v a r io u s  spe­
c i e s ) ,  dogs, mice, r a b b i t s ,  and opossums. I t  has a lso  been 
no ted  t h a t  s t a b l e  h i e r a r c h ie s  reduce th e s e  n e g a tiv e  e f f e c t s  
(T h ie sse n , 1964). N ev e r th e le s s ,  some in v e s t ig a t io n s  with 
anim als have y ie ld e d  n e g a tiv e  r e s u l t s  and o th e rs  have not 
c o n t r o l l e d  f o r  s o c i a l  v e rsu s  s p a t i a l  d e n s i ty  e f f e c t s .
C alhoun 's  (1966) d a ta  r e l a t i n g  v a r io u s  s o r t s  of ab e r­
r a n t  beh av io r  to  crowding in  r a t s  caused a v e r i t a b l e  fu ro r
3when d issem ina ted  to  th e  p u b l ic .  To the  dismay of those f e a r ­
ing  prompt g e n e r a l i z a t i o n  o f  o eh a v io ra l  d a ta  from lower a n i ­
mals to  man, very  l i t t l e  r e s e a rc h  has been conducted to  sub­
s t a n t i a t e  such e f f e c t s  in  man. W ithin th e  p a s t  two y e a rs ,  
s e v e ra l  i n v e s t i g a to r s  have commented on the  d ire  lack  o f  d a ta  
in  t h i s  a re a  (B a r tz ,  1970; Freedman, 1971; Proshansky, 
I t t e l s o n ,  & R iv l in ,  1970).
Hutt and Vaizey (1966) s tu d ie d  th e  i n t e r a c t i o n  of 
th r e e  group s iz e s  (sm a ll ,  medium, and la rg e )  w ith  agg ress ion  
and s o c ia l  c o n ta c t  i n  th re e  to  e ig h t  yea r  o ld  c h i ld re n .  They 
found ag g ress io n  p o s i t i v e l y  r e l a t e d ,  and s o c ia l  co n tac t  nega­
t i v e l y  r e l a t e d  to  in c re a se d  group s i z e .  The e f f e c t s  were 
even more pronounced w ith  brain-dam aged and a u t i s t i c  c h i ld re n .  
Room s iz e  was h e ld  c o n s ta n t , th u s  f a l l i n g  in to  th e  defined  
ca teg o ry  of s o c ia l  d e n s i ty .  In  t h i s  s tu d y , s p a t i a l  e f f e c t s  
a lone  were no t i n v e s t ig a te d .  Freedman (1971) found evidence 
th a t  in c re a se d  s p a t i a l  d e n s i ty  w ith  men in c re a s e s  c o m p e ti t iv e ­
n e s s ,  a j u r y ' s  s e v e r i t y  o f  s e n te n c in g ,  and d i s l i k e  fo r  o th e r  
s u b je c t s .  However, th e se  e f f e c t s  were not observed in  women, 
and when women were mixed w ith  men, th e  n eg a tiv e  e f f e c t s  
were o b l i t e r a t e d .
K inzel (1970) i n  making d a i ly  c l i n i c a l  obse rva tions  of 
p r i s o n e r s  a t  th e  U n ited  S ta t e s  Medical C enter fo r  Federal 
P r i s o n e r s ,  observed th a t  p h y s ic a l  p rox im ity  t o  another inmate 
was a t  l e a s t  as  pow erful as i n i t i a t o r  of v io le n c e  as was 
t h e f t ,  t h r e a t s ,  and o th e r  a c t io n s .
4M artin  (1967) contended t h a t  a c l e a r  a s s o c ia t io n  e x i s t s  
between h e a l t h  and overcrowding from the  B r i t i s h  d a ta  he r e ­
viewed . F a r i s  and Dunham (1934) have c i t e d  suggestive  e v i ­
dence t h a t  crowding may be an e t i o l o g i c a l  f a c to r  in  sch izo ­
p h re n ia .  Tsung-yi (1953) c o r r e l a t e d  mental d ise ase  w ith 
s p a t i a l  d e n s i ty  in  th e  Chinese c u l t u r e .  Schm itt (1966) found 
t h a t  s p a t i a l  d e n s i ty  was a s s o c ia te d  w ith  a  number of measures 
o f  s o c ia l  breakdown in c lu d in g  ju v e n i le  delinquency , a d u l t  
crim e, mental h o s p i t a l  adm iss ions , i l l e g i t i m a t e  b i r t h s ,  
death  r a t e s ,  and v en e re a l  d i s e a s e .  Schm itt d id  attem pt to  
c o n t ro l  f o r  ed u c a tio n  and income, but the  adequacy of h is  
c o n t ro ls  has been ques tioned  (Freedman, 1971).
Biderman e t  (1963) s tu d ie d  h i s t o r i c a l  in c id en c es  
of overcrowding in  p r is o n e r -o f -w a r  camps, s lav e  s h ip s ,  and 
o th e r  c o n d i t io n s  and concluded t h a t  pa tho logy  from overcrowd­
ing occu rred  when th e re  was lack  of group o rg a n iz a tio n  or 
optimism.
A number of in v e s t ig a t io n s  have y ie ld ed  r e s u l t s  in  
c o n t r a d ic t i o n  to  th o se  r e p o r te d  above. Winsborough (1965), 
c o n t r o l l i n g  f o r  a number o f  f a c to r s  r e l a t i n g  to  d e n s i ty ,  r e ­
p o r te d  no c o r r e l a t i o n  between dea th  r a t e ,  tu b e rc u lo s is  r a t e ,  
o r p u b l i c - a s s i s t a n c e  r a t e  and d e n s i ty .  Michelson (1968) 
found t h a t  v a r io u s  types o f  school achievement measures 
(k in d e rg a r te n  th rough  t h i r d  g rade)  were n e g a t iv e ly  a s s o c i ­
a te d  w ith  th e  number of f a m il ie s  on th e  b lock but not w ith  
i n t e r n a l  overcrow ding. In a d d i t io n ,  the  v e ry  high d e n s i ty  
of Hong Kong (2 ,000  persons per  a c re )  i s  no t c o r r e la te d
5w ith  abnorm ally  h igh  d e a th ,  d is e a s e ,  or crim e r a t e s  (S ch m itt ,  
1963).
Data on the  r e l a t i o n s h i p  between in c re a s e d  s p a t i a l  
d e n s i ty  and b e h a v io ra l  change in  man i s  no t on ly  l im i te d ,  
bu t i s  o f te n  c o n t r a d ic to r y  as w e ll .  A major o b je c t iv e  of 
t h i s  s tudy  i s  to  document and p r e d ic t  p o s s ib le  ad v erse  be­
h a v io ra l  change as induced by sh o r t  term  high  s p a t i a l  den­
s i t y  c o n d i t io n s .
S p a t i a l  D ensity  and Sensory Overload
Whereas th e  l i t e r a t u r e  i s  r e p l e t e  w ith  d a ta  on sensory  
d e p r iv a t io n  (u n d e r lo a d ) ,  d a ta  on sensory  o v er lo ad  i s  extrem e­
l y  l im i te d  (Ludwig, 1971). S evera l hypotheses have been 
advanced to  e x p la in  th e  s t r e s s  gen e ra ted  by over and under 
s t im u la t io n .  L indsley  (1965) p o s tu la te d  t h a t  u n d e rs t im u la ­
t i o n  and o v e r s t im u la t io n  d is ru p ts  th e  ascending  r e t i c u l a r  
a c t i v a t in g  system , which in  tu rn  i n t e r f e r e s  w ith  c o r t i c a l  
fu n c t io n in g .  In d iv id u a l  optim al l e v e l s  of s t im u la t io n  have 
been proposed by Zuckerman (1969) and Berlyne (1960), main­
ta in in g  th a t  d e v ia t io n s  from optim al l e v e l s  i n  e i t h e r  d i r e c ­
t i o n  a re  a d v e rs iv e .  The above p o s tu la t io n s  a re  a c tu a l ly  
descendants  o f  the  o ld  Yerkes-Dodson Law, r e l a t i n g  d r iv e  to  
r a p i d i t y  o f  h a b i t  fo rm ation  ( in v e r te d  U f u n c t i o n ) . Zuckerman 
has drawn h e a v i ly  on d a ta  from senso ry  d e p r iv a t io n  s t u d i e s .
M il le r  (1960) and h is  co l lea g u es  have in v e s t ig a te d  
in fo rm atio n  in p u t  overload  on f iv e  l e v e l s  of behaving system s: 
c e l l  (neu ro n ) , organ ( b r a in ) ,  in d iv id u a l ,  sm all g roups , and
6l a r g e r  s o c i a l  i n s t i t u t i o n s .  In  n e a r ly  a l l  in s t a n c e s ,  output 
r i s e s  as a  l i n e a r  fu n c t io n  o f  in p u t  up to  a c e r t a i n  p o in t ,  
where channel c a p a c i ty  cannot be exceeded. Beyond t h i s  
p o in t ,  in c re a s e  in  inpu t r e s u l t s  in  a r a p id  drop o f  ou tput 
perfo rm ance . Hence, th e  in v e r te d  U fu n c t io n  of in p u t  r a t e  
and performance appears to  be v a l i d  w ith in  s e v e ra l  system 
l e v e l s .  They a l s o  i d e n t i f i e d  and s tu d ie d  seven mechanisms 
o f  ad justm ent to  in p u t  o v e r lo a d .
That sensory  overload  can r e s u l t  in  adverse  c o g n i t iv e  
e f f e c t s  has been shown by Ludwig (1971) and Sato e t  a l . 
(1970). Mild to  profound a l t e r e d  s t a t e s  of consc iousness  
were produced in  about 40 p e rc e n t  o f  th e  normal s u b je c ts  
Ludwig t e s t e d  w ith  senso ry  o v e r lo a d .  Lipowski (1970) a s ­
s e r t e d  t h a t  approach-approach  c o n f l i c t s  a re  common and d i s ­
t r e s s f u l  dilemmas engendered by modern man. Milgram (1970) 
has suggested  t h a t  th e  overload  concept can be a p t ly  a p p l ied  
to  urban l i v i n g .  Development o f  new norms ( im p e rs o n a l i ty ,  
non -invo lvem en t) ,  h ig h ly  d e f in e d  and segmented r o l e s ,  te ch ­
n i c a l  f a c i l i t i e s ,  and a l t e r e d  c o g n i t iv e  fu n c t io n  a re  a l l  
a d a p tiv e  responses  to  th e  ov er lo ad  s t a t e .  Milgram d e l in e a te d  
s i x  ad ap tive  re sp o n se s ,  one of which— d ecreas in g  i n t e n s i t y  
of in p u t by f i l t e r i n g  d e v ic e s—w i l l  be u t i l i z e d  in  th e  p re ­
se n t  s tu d y .  The w e l l - e s t a b l i s h e d  p sy c h o lo g ica l  concept of 
g e n e r a l i z a t io n ,  and minimal a v e rs io n  th re s h o ld  (MAT) of 
s t im u l i  as  employed by S u l l iv a n  (1969), w i l l  a lso  be used .
Ludwig (1971) has r e c e n t ly  re p o r te d  experim en ta l e v i ­
dence c i t i n g  v a r i a t i o n s  in  in d iv id u a l  p re fe re n c e  o f q u a l i ty
7( a u d i to r y  v e rsu s  v i s u a l )  and q u a n t i ty  (o v e r lo ad , underload) 
o f  se n so ry  s t i m u l i .  Anecdotal ev idence  of v a r i a t i o n  of de­
s i r a b l e  l e v e l s  of senso ry  in p u t has e x i s t e d  f o r  some tim e .
To summarize, th e r e  i s  some ev idence th a t  in d iv id u a l  
op tim al l e v e l s  of s t im u la t io n  e x i s t .  Such le v e ls  a re  gener­
a l i z e d  and s u b je c t  to  v a r i a t i o n  by a number of f a c t o r s .
Sensory  ov e r lo ad  has been shown to  be a d v e rs iv e  to  a su b s tan ­
t i a l  p ro p o r t io n  o f  s u b je c ts  t e s t e d .  S ince  o th e r  people  a re  
t y p i c a l l y  a most im portan t senso ry  so u rc e ,  i t  i s  q u i te  con­
c e iv a b le  t h a t  overcrowding w i l l  induce sensory  overload , and 
t h a t  in d iv id u a l s  w i l l  cope w ith  t h i s  a d v e rs iv e  s t a t e  by de­
c r e a s in g  a l l  o r  s e l e c te d  senso ry  in p u t .  Both q u a n t i ty  ( r a t e  
and i n t e n s i t y )  and q u a l i t y  of senso ry  in p u t  must be con­
s id e r e d .  Our p re s e n t  c u l tu r e  e x h i b i t s  not only an in c re a se d  
q u a n t i ty  of sen so ry  in p u t ,  but th e  q u a l i t y  i s  now more a t t e n ­
t i o n  demanding th a n  experienced  p r e v io u s ly .  The hypercohes­
iv e n e s s  now be ing  f o s te r e d  th rough  enhanced communication chan­
n e l s  in  our s o c ie ty  may not be w ith o u t mixed b le s s in g s .
This s tu d y  w i l l  examine th e  p o s s i b i l i t y  th a t  h igh  spa­
t i a l  d e n s i ty  c o n d i t io n s  may induce sen so ry  overload , and t h a t  
seno ry  ov er lo ad  may be r e f l e c t e d  by d ec re ase s  in  a u d i to ry  
Minimal A version  T hreshold  v a lu e s .  Decreased to le ra n c e  of 
sound i n t e n s i t i e s  would enhance v u l n e r a b i l i t y  to  th e  well 
documented ad v e rs iv e  e f f e c t s  of h igh  i n t e n s i t y  a u d i to ry  s t im ­
u l i  (Cameron e t  a l . ,  1972; Rosen & O lin ,  1965). Urban en­
v ironm ents  c h a r a c t e r i s t i c a l l y  e x h ib i t  both  high s p a t i a l  den­
s i t y  and h igh  i n t e n s i t y  n o ise  l e v e l s .
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H i s t o r i c a l l y ,  in  1920, Howard (1920) p u b lish e d  the  
f i r s t  s c i e n t i f i c  s tudy  o f  th e  new param eter of t e r r i t o r i a l i t y  
in  animal b eh av io r  s t u d i e s .  The concept of t e r r i t o r i a l i t y  in  
man was in tro d u ce d  in to  s o c io lo g ic a l  a n a ly s is  l a t e r  i n  the  
1 9 2 0 's ,  under th e  la b e l  of the  " e c o lo g ic a l  sch o o l" .  The 
s u p p o s i t io n  t h a t  much o f  human s p a t i a l  behav ior may be con­
c e p tu a l  r a t h e r  than  p h y s ic a l  has on ly  r e c e n t ly  been g iven  
a t t e n t i o n .
Proshansky e t  (1970) p o s tu la te d  t h a t  t e r r i t o r i a l ­
i t y  i s  needed t o  supply  b io lo g i c a l ,  p sy c h o lo g ic a l ,  and so c io ­
lo g i c a l  needs , and in c lu d ed  b o th  p h y s ic a l  and co n cep tu a l 
l e v e l s  in  t h e i r  exam ples. For example, c e r t a in  occu p a tio n a l 
o r s o c ia l  r o l e s  e s t a b l i s h  e x c lu s iv e  r i g h t  to  c e r t a i n  a re a s ,  
on bo th  p h y s ic a l  and co n cep tu a l  l e v e l s .  P sy ch o lo g ica l  needs 
f o r  i d e n t i f y  and p r iv a c y  a re  p r im a r i ly  s a t i s f i e d  th rough  
e s ta b lish m e n t o f  p e rso n a l  t e r r i t o r y .  G ese ll (1939) has 
s t a t e d  t h a t  th e  need f o r  p e rso n a l  t e r r i t o r y  beg ins  a t  age 
seven .
H all  (1959) subd iv ided  human s p a t i a l  param ete rs  in to  
f ix e d ,  se m i- f ix e d ,  and in fo rm al space . Inform al space i s  
f u r th e r  subd iv ided  in to  p u b lic  d is ta n c e  (12 f e e t  or more), 
s o c ia l  d is ta n c e  (4-12 f e e t ) ,  p e rso n a l  d is ta n c e  (1 .5 -4  f e e t ) ,  
and in t im a te  d is ta n c e  (0 -1 .5  f e e t ) .  Lyman and S co tt  (1967) 
c a te g o r iz e d  human t e r r i t o r i a l i t y  d i f f e r e n t l y .  They d i s t i n ­
guished  fou r  ty p e s  of t e r r i t o r y :  p u b l ic ,  home, i n t e r a c t i o n a l ,
and body, c i t i n g  numerous examples of each .
9The term  "space ( t e r r i t o r i a l )  requ irem en t"  as  used in  
th e  p r e s e n t  s tu d y  i s  a m o d if ic a tio n  of Lyman and S c o t t ' s  
te rm , "home t e r r i t o r y , "  and i s  d e f in ed  as t h a t  optim al quan­
t i t y  o f  two dim ensional space w ith in  which a p erson  d e s i r e s  
to  e s t a b l i s h  in tim acy  and c o n t r o l .  Examples o f  human t e r r i ­
t o r y  drawn from Lyman and Sbott in c lu d e  m akesh ift c lub  houses 
o f  c h i ld r e n ,  homosexual b a r s ,  p u b lic  b lo ck s  which have been 
c la im ed  by youth gangs, and p e rso n a l  d w e ll in g s .  In  some of 
th e s e  exam ples, i t  can be seen t h a t  home t e r r i t o r y  may be a 
su b s e t  o f  p u b l ic  t e r r i t o r y .  The compulsory d im inu tion  and 
r e s t r i c t i o n  o f  th e  p u b lic  and home t e r r i t o r y  of v a r io u s  
r a c i a l  and e th n ic  groups in  our s o c ie ty  i s  a s t a r k  r e a l i t y .
S p a t i a l  requ irem en ts  are  r e l a t i v e  and our e a r ly  spa­
t i a l  p e rc e p t io n s  appear to  ex e r t  a pow erful in f lu e n c e  over 
l a t e r  s p a t i a l  needs (C lay, 1969). Such a measure as p ro ­
j e c t e d  t e r r i t o r y  may be one means to  ach ieve  an e s t im a te  o f  
s p a t i a l  needs , and thus s u s c e p t i b i l i t y  to  overcrow ding. For 
pu rposes  o f  t h i s  s tudy , the  t e r r i t o r i a l  dimension w i l l  be 
measured by a form of p la y  th e ra p y , r e ly in g  on th e  psycho­
l o g i c a l  phenomena of p r o je c t io n  and a c t in g  o u t .  The s tudy  
w i l l  n o t a t tem p t to  i d e n t i f y  nor e s t a b l i s h  r e l a t i v e  w eights 
o f  th e  p h y s ic a l ,  b io lo g i c a l ,  p sy c h o lo g ic a l ,  and s o c io lo g ic a l  
v a r i a b l e s  which i n t e r a c t  to  determ ine an in d i v i d u a l ' s  s p a t i a l  
( t e r r i t o r i a l )  req u irem e n ts .
Somer (1969) has r e c e n t ly  p u b lish ed  a book on one c a t ­
egory of human s p a t i a l  b eh av io r—p erso n a l space—p ro v id in g  an 
e x c e l l e n t  source  of evidence p rocured  from very  d iv e rse
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so u rc e s .  Somer d e f in e s  p e rso n a l  space as an  a re a  w ith i n v i s ­
i b l e  boundaries surrounding a p e r s o n 's  body in to  which i n ­
t r u d e r s  a re  fo rb id d e n .  Horowitz e t  (1964) has emphasized 
th e  p sy c h o lo g ica l  p r o te c t iv e  fu n c t io n  of p e rso n a l  space, em­
p loy ing  th e  synonymous term "body b u f fe r  zone" . Horowitz 
d e f in e s  th e  body b u f f e r  zone as th e  a r e a  around a person 
w ith in  which a n x ie ty  i s  produced i f  an o th e r  e n t e r s .  McBride 
e t  (1965) have recorded  d i f f e r e n t i a l  G alvanic Skin Re­
sponses as fu n c t io n s  o f  sex and approach ang le  o f  o th e r  
in d iv id u a l s .  S u b je c t iv e  d iscom fort r e p o r te d  upon in v as io n  
o f p e rso n a l  space i s  th u s  c o r ro b o ra ted  by ev idence  th a t  th e re  
i s  sym pathetic  nervous system a c t i v a t i o n .  The concepts of 
p e rso n a l  d is ta n c e  (H a ll ,  1959), p e rso n a l space (Somer, 1969), 
body t e r r i t o r y  (Lyman & S c o t t ,  1967), and body b u f fe r  zone 
(Horowitz e t  1964) a re  e s s e n t i a l l y  synonymous.
C onsiderab le  evidence e x i s t s  t h a t  b o th  c u l t u r a l  and 
p sy c h o lo g ica l  f a c to r s  are  in s t ru m e n ta l  in  th e  d e te rm in a tio n  
of an i n d i v i d u a l ' s  p e rso n a l space . H all (1959), an an th ro ­
p o lo g i s t ,  has documented marked c u l t u r a l  d i f f e r e n c e s  in  th e  
use and p e rc e p t io n  of p e rso n a l sp a ce . He has no ted  th a t  the  
phenomenon of " c u l tu r a l  shock" occurs when peop le  from d i f ­
f e r e n t  c u l tu r e s  f a i l  to  i n t e r p r e t  c o r r e c t ly  such non -verba l 
cues as p e rso n a l  space (H a ll ,  1962). Horowitz (1968) has 
desc r ib ed  and documented th re e  in d iv id u a l  (a s  d i s t i n c t  from 
c u l t u r a l )  de te rm inan ts  of s p a t i a l  behav io r: (1) th e  ex ten ­
s io n  o f  th e  body image in to  a t t i t u d e s  about space , (2) th e  
expectancy  or f e a r s  o f  c e r t a in  types  of in te rp e r s o n a l
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i n t e r a c t i o n s ,  and (3) communication usage o f s p a t i a l  messages 
bo th  in  and out of aw areness . Horowitz has a l s o  found con­
s id e r a b le  s t a b i l i t y  o f  p e rso n a l  space measures in  s h o r t  term 
experim ents  (1968). R ecen tly , s e v e r a l  s tu d ie s  have i n v e s t i ­
ga ted  th e  r e l a t i o n s h i p  between p e rso n a l  space and p e r s o n a l i ty  
v a r i a b le s  such as s e l f - e s te e m ,  a u th o r i t a r ia n i s m ,  and 
in t r o v e r s io n - e x t r o v e r s io n ,  but such da ta  a r e  not o f  paramount 
im portance to  t h i s  s tu d y .  K in z e l 's  (1970) study  r e l a t i n g  
p e rso n a l  space to  a g g re s s io n  i s  an ex cep tio n  in  t h a t  h is  
f in d in g s  have s p e c ia l  im p l ic a t io n s  r e le v a n t  to  beh av io r  under 
h igh  d e n s i ty  c o n d i t io n s .
K inze l compared th e  body b u f f e r  zone a re a  o f  e ig h t  
v io le n t  p r i s o n e r s  w ith  s ix  n o n -v io le n t  p r i s o n e r s .  The body 
b u f f e r  zone was c a lc u la te d  employing e ig h t  d i f f e r e n t  approach 
an g les  (adopted  from H orow itz), and measurements were taken 
a t  weekly in t e r v a l s  f o r  tw elve weeks. R e su l ts  re v e a le d :  (1)
zones were s i g n i f i c a n t l y  g r e a te r  i n  v io l e n t  p r i s o n e r s  ( fou r  
tim es as l a r g e ) ,  (2) th e  r e a r  zones were l a r g e r  th an  th e  
f ro n t  zones in  th e  v io le n t  group, th e  o p p o s ite  case  h e ld  f o r  
th e  n o n - v io le n t ,  (3) th e  s iz e  of zones of bo th  groups de­
c rea sed  w ith  tim e ( f a m i l i a r i t y  w ith  e x p e r im en te r) ,  and (4) 
th e  zone shape of v io l e n t  p r i s o n e r s  changed over t im e , the  
s i z e  of th e  r e a r  zone r e l a t i v e  t o  th e  f r o n t  zone decreased  
a b r u p t ly .
M eise ls  and Guardo (1969) s tu d ie d  th e  development of 
p e rso n a l  space in  c h i ld r e n ,  g rades th re e  t o  t e n ,  w ith  s i l ­
h o u e t te  f i g u r e s .  With t h i s  s e m i-p ro je c t iv e  te c h n iq u e ,  they
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found th a t  c h i ld r e n  use l e s s  space as th e y  grow o ld e r ,  and 
t h a t  p e rsona l space v a r i e s  as a f u n c t io n  of age, sex, and 
a f f e c t . The a u th o rs  a s s e r t  t h a t  t h e i r  d a ta  c o r r e la t e s  w ell 
w ith  s o c io lo g ic a l  d a ta  o f  th e se  age ra n g e s .
Thus th e  fo l lo w in g  evidence concern ing  persona l space 
e x i s t s :  (1) i t  i s  a u n iv e r s a l ,  r e a l  phenomenon, (2) i n t e r ­
in d iv id u a l  dim ensions of p e rso n a l  space vary  in  s iz e  and 
geom etric  shape, (3) th e  v a r i a b le s  of age , sex , a f f e c t ,  and 
c u l tu r e  a re  a l l  im p o r ta n t ,  (4) p e rso n a l  space e x h ib i t s  a 
developmental h i s t o r y ,  and (5) v i o l a t i o n  of an i n d iv i d u a l ' s  
p e rso n a l  space c r e a t e s  a n x ie ty  or a n g e r .  In view of t h i s  
ev idence , p e r s o n a l  space dim ensions may be of c o n s id e rab le  
s ig n i f ic a n c e  under c o n d i t io n s  o f  in c re a s e d  s p a t i a l  d e n s i ty .
The ev idence  su g g e s ts  t h a t  p e rso n a l  space and t e r r i ­
t o r i a l  measures may be employed to  p r e d ic t  d i f f e r e n t i a l  r e ­
a c t io n s  to  h igh  s p a t i a l  d e n s i ty .  S p e c i f i c a l l y ,  those  sub­
j e c t s  w ith  n igh  t e r r i t o r i a l  and p e rso n a l  space requ irem en ts  
would be expec ted  to  ex p e rien ce  g r e a t e r  d iscom fort under 
h igh  s p a t i a l  d e n s i t y  th an  th o se  r e q u i r in g  low p ersona l space 
and t e r r i t o r y .  There i s  a l s o  s u g g e s t iv e  evidence th a t  h igh 
p e rso n a l space and t e r r i t o r i a l  s u b je c ts  may be more d isposed  
to  experience  sen so ry  o v erload  from h igh  s p a t i a l  d e n s i ty  con­
d i t i o n s  than  low p e rso n a l  space and t e r r i t o r i a l  s u b je c t s .
Both of th e se  p o s s i b i l i t i e s  w i l l  be examined in  t h i s  s tu d y .
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P h y s io lo g ic a l  E f f e c ts  of S p a t i a l  D ensity  
The p h y s io lo g ic a l  e f f e c t s  o f  in c re ased  p o p u la tio n  den­
s i t y  have been e x te n s iv e ly  s tu d ie d  i n  a number of an im als. 
C o r re la t io n s  between in c re a se d  d e n s i ty  and p h y s io lo g ic a l  r e ­
sponse in c lu d e :  in c re ase d  a n t e r i o r  p i t u i t a r y  w eigh t, hyper­
tro p h y  and h y p e rp la s ia  of ad re n a l  c o r te x  and m edulla , in ­
c rea sed  g lu c o c o r t ic o id s ,  in c re a se d  ACTH, thymus in v o lu t io n ,  
d ecreased  w eigh t,  decreased  inflam m atory  resp o n se , decreased 
an tibody  p ro d u c tio n , decreased gonado trop in  t i t e r s ,  r e t a r d a ­
t io n  of ova m a tu ra tio n , f a i l u r e  of ova to  im p lan t,  decreased 
l a c t a t i o n ,  and decreased l i t t e r  s i z e .  An e x c e l le n t  and th o ­
rough review  i s  provided by T hiessen  (1964). I f  one assumes 
t h a t  in c re a se d  s p a t i a l  d e n s i ty  i s  a s t r e s s o r  i n t e r a c t i n g  
w ith  th e  c e n t r a l  nervous system ( in  p a r t i c u l a r ,  th e  hypo­
th a lam u s),  such a d iv e rse  a r r a y  of e f f e c t s  becomes i n t e l l i ­
g i b l e .  In te r f e r e n c e  w ith  some of th e  hypothalam ic r e le a s in g  
f a c t o r s ,  p a r t i c u l a r l y  c o r t i c o t r o p in - r e l e a s in g  f a c t o r  (CRF) 
and f o l l i c l e - s t i m u l a t i n g  h o rm one-re leas ing  f a c to r  (FSHRF), 
would be expected  to  produce a myriad of e f f e c t s .  Prolonged 
sym pathetic  nervous system a c t i v a t i o n  cou ld  a ls o  e l i c i t  a 
number of th e  observed e f f e c t s .  P o p u la t io n  r e g u la t io n  in  
many in s ta n c e s  can be b e s t  ex p la in ed  by co n s id e r in g  d e n s ity  
as a s t r e s s o r ,  w ith  the c e n t r a l  nervous system se rv in g  as a 
m edia to r  between d en s i ty  and som atic resp o n se . C ontrary  t o  
common o p in io n , p o p u la tio n  d e c l in e s  a re  not always a s so c ia te d  
w ith  inadequa te  food supply , environm enta l in to x ic a t io n  or 
communicable d i s e a s e .
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There e x i s t s  voluminous m a te r ia l  on the  p h y s io lo g ic a l  
e f f e c t s  of s t r e s s o r s  on man. R e g re t ta b ly ,  the  d a ta  a r e  i n ­
f i l t r a t e d  w ith  inadequate  measuring te c h n iq u e s ,  la ck  o f  ade­
quate c o n t r o l s ,  and u n j u s t i f i e d  c o n c lu s io n s .  S ternbach  
(1966) c a u t io n s  p o t e n t i a l  r e s e a rc h e r s  in  t h i s  f i e l d  t h a t  th e  
c o r r e l a t i o n  between c e n t r a l ,  autonomic, and motor in d ic e s  of 
a c t iv a t io n  may be p o o r ,  and th a t  co n s id e rab le  i n t e r i n d iv id u a l  
v a r i a t i o n  of resp o n ses  e x i s t s .
R ises i n  s y s t o l i c  and d i a s t o l i c  b lood p r e s s u r e s ,  a s  
w ell as  h e a r t  r a t e  in c r e a s e s ,  would be expected under sympa­
t h e t i c  nervous system a c t iv a t io n  during s t r e s s .  I t  i s  a lso  
im portan t t h a t , whereas no rep in ep h rin e  e f f e c t s  do in c lu d e  
in c re a s e s  in  bo th  s y s t o l i c  and d i a s t o l i c  p r e s s u r e s ,  e p in e ­
p h r in e  t y p i c a l l y  d ec rease s  d i a s t o l i c  p re s su re  w hile  in c r e a s ­
ing s y s t o l i c .  The p h y s io lo g ic a l  e f f e c t s  o f catecholam ine 
r e le a s e  under sym pathetic  nervous system a c t iv a t i o n  have been 
shown to  be ev id en t alm ost im m ediately, and s ig n i f i c a n t  quan­
t i t i e s  of g lu c o c o r t ic o id s  a re  r e le a s e d  w ith in  15-60 m inutes 
(DiGiusto e t  1971).
This s tu d y  w i l l  document p o s s ib le  sym pathetic  nervous 
system a c t i v a t i o n  under h igh  s p a t i a l  d e n s i ty  c o n d i t io n s  by 
re c o rd in g  changes in  h e a r t  r a t e  and blood p re ssu re  as fu n c ­
t io n s  of s p a t i a l  d e n s i ty  c o n d i t io n s .
Hypotheses
1. I t  i s  p o s tu la te d  t h a t  h igh  s p a t i a l  d e n s i ty  may induce 
senso ry  o v e r lo a d ,  and t h a t  such overload  may g e n e ra l iz e
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to  o th e r  sensory  m o d a l i t i e s .  Mean Minimal Aversion 
Thresholds (MAT) fo r  a u d i to ry  s t im u l i  w i l l  be s i g n i f i ­
c a n t ly  le s s  fo llow ing  c o n d i t io n s  of h igh  s p a t i a l  den­
s i t y  than  means fo l lo w in g  c o n d i t io n s  of normal s p a t i a l  
d e n s i ty .
A. High d e n s i ty  i s  o p e r a t io n a l ly  d e f in e d  as 10-15 
square f e e t  per  c h i ld .
B. Normal d e n s i ty  i s  o p e r a t io n a l ly  d ef in ed  as 20- 
25 square  f e e t  p e r  c h i ld  (Oklahoma classroom  
suggested  minimum).
2 . S u b jec ts  d i f f e r e n t i a t e d  on th e  b a s is  of upper v e rsu s  
lower % p erso n a l space req u irem en ts  w i l l  s i g n i f i c a n t l y  
d i f f e r  in  mean v a lu e  o f :
A. MAT v a lues  under high and normal s p a t i a l  d e n s i­
t i e s  .
B. Feeling  s t a t e  d isco m fo rt under h igh  and normal 
s p a t i a l  d e n s i t i e s .
3 . S u b jec ts  d i f f e r e n t i a t e d  on th e  b a s i s  of upper ve rsus  
lower % of p ro je c te d  space  ( t e r r i t o r i a l )  requ irem en ts  
as determined by p lay  th e ra p y  w i l l  e x h ib i t  s i g n i f i c a n t  
mean d i f fe re n c e s  in :
A. MAT v a lues  under h igh  and normal s p a t i a l  d e n s i ­
t i e s .
B. Feeling  s t a t e  d isco m fo rt under h igh  and normal 
s p a t i a l  d e n s i t i e s .
4 . P o s i t iv e  c o r r e l a t io n  w i l l  e x i s t  between p e rso n a l  space 
and p ro je c te d  space ( t e r r i t o r i a l )  req u irem e n ts .
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5 . S ig n i f i c a n t  mean d i f f e r e n c e s  in  h e a r t  r a t e  and d i a s t o l i c  
and s y s t o l i c  b lood p r e s s u re  w i l l  be evidenced  under h igh  
and normal s p a t i a l  d e n s i t i e s .
6 . F e e l in g  s t a t e  d isc o m fo rt ,  as measured by model room s iz e  
change X i n t e n s i t y ,  w i l l  be s i g n i f i c a n t l y  g r e a t e r  under 
h ig h  d e n s i ty  co n d i t io n s  th a n  low d e n s i ty  c o n d i t io n s .
D e f in i t io n s
1. Minimal Aversion T hreshold  fo r  a u d i to ry  s t im u l i  i s  de­
f in e d  as  th a t  i n t e n s i t y  o f  w hite  sound which i s  s u b je c ­
t i v e l y  experienced  as annoying o r  bothersom e.
2. P e rso n a l  space i s  th a t  a r e a  around a p erson  w ith in  which 
a n x ie ty  i s  produced i f  a n o th e r  e n t e r s .  I t  r e p r e s e n ts  the 
boundarie s  to  what i s  f e l t  as " in n e r"  v e rsu s  what i s  f e l t  
as  " o u te r" .
3 . P ro je c te d  space ( t e r r i t o r i a l ) req u irem en t i s  t h a t  optim al 
q u a n t i ty  of two d im ensiona l space w i th in  which a person  
d e s i r e s  to  e s t a b l i s h  in tim acy  £uid c o n t r o l .
S ig n i f ic a n c e  o f  th e  Study
1 . P ro d ig io u s  world p o p u la t io n  grow th , in c re a s e d  u rb a n iz a t io n ,  
in c re a s e d  c o n s t ru c t io n  of h igh  d e n s i ty  apartm ent complexes 
and n u rs in g  homes, in c re a se d  c l a s s  s i z e s ,  and congested  
p r is o n s  a re  j u s t  some of th e  c o n d i t io n s  which w arran t 
a c q u i s i t i o n  of d a ta  on p o s s ib le  b e h a v io ra l  e f f e c t s  of 
h igh  d e n s i ty  c o n d i t io n s  i n  man. A d d i t io n a l ly ,  th e r e  
e x i s t s  a  need to  d i s t in g u i s h  s p a t i a l  d e n s i ty  e f f e c t s  from
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th o se  o f  s o c ia l  d e n s i ty .  This s tudy  w i l l  p rov ide  mea­
su re s  o f  p o s s ib le  o v e r t  and c o v e r t  e f f e c t s  from h ig h  
s p a t i a l  d e n s i ty  c o n d i t io n s .
2 . P re s e n t ly  th e re  e x i s t s  on ly  s p e c u la t io n  th a t  urban en­
vironm ents induce sen so ry  o v er lo ad , p a r t i c u l a r l y  a f f e c t ­
ing  those  in d iv id u a l s  f o re ig n  to  such environm ents.
This s tu d y  w i l l  p ro v id e  d a ta  which may a id  in  e s t a b l i s h ­
ing v a l i d i t y  to  t h i s  p ro p o s i t io n .  Changes in  Minimal 
A version T hreshold  v a lu e s  may prov ide  a s e n s i t iv e  i n d i ­
c a to r  of p o s s ib le  sen so ry  overload  engendered by cond i­
t i o n s  o f  h igh  s p a t i a l  d e n s i ty ,  and may f in d  a p p l i c a b i l i t y  
in  v a r io u s  o th e r  ty p e s  of r e s e a r c h .
3 . Measures o f  p e rso n a l  space and t e r r i t o r y  needs may prove 
v a lu a b le  as  sim ple p r e d ic t iv e  in s tru m en ts  of p sy ch o lo g i­
c a l  d iscom fort in c u r r e d  from a g iven  d e n s i ty  c o n d i t io n .
4. The d a ta  should  p ro v id e  in fo rm a tio n  reg a rd in g  p r e f e r r e d  
d e n s i ty  c o n d i t io n s  w ith  s e le c te d  e lem entary  schoo l boys. 
Data g a th e red  w i l l  p ro v id e  some measure o f  th e  range
and i n t e n s i t y  as  ev idenced  in  t h i s  p a r t i c u l a r  p o p u la t io n .
5 . Data o b ta in ed  from t h i s  form of i n t e r d i s c i p l i n a r y  r e ­
se a rc h  might be o f  v a lu e  i n  d e l in e a t in g  f u tu r e  p ro d u c t iv e ,  
in  dep th  avenues o f  r e s e a r c h  in  p o p u la t io n  b eh a v io r .
CHAPTER I I  
RESEARCH METHODS 
P o p u la tio n
The p o p u la t io n  chosen f o r  t h i s  s tudy  c o n s is te d  of 26 
b o y s , w ith  an age range o f  8 years  to  14 y e a r s .  Age d i s ­
t r i b u t i o n  was as  fo llow s: 8 y rs  -  3 , 9 y rs  -  6 , 10 y rs  -
4 , 11 y rs  -  2, 12 y rs  -  4 , 13 y rs  -  3, and 14 y rs  4 .
S u b je c ts  were members of f a m i l ie s  a t te n d in g  th e  Summer 
I n s t i t u t e  o f  L in g u is t ic s  a t  th e  U n iv e rs i ty  o f  Oklahoma, Norman, 
Oklahoma. A ll th e  fam il ie s  r e p re s e n te d  were members of the 
W ycliffe  B ib le  T ra n s la to r s ,  and: r e p re s e n te d  a v a r i e t y  of 
p ro fe s s io n s  w ith in  th e  above o rg a n iz a t io n .
During th e  day s u b je c ts  were under th e  su p e rv is io n  o f  
two c o l le g e -a g e  boys and were p e rm it te d  c o n s id e ra b le  freedom 
o f  a c t i v i t y .
S ix tee n  o f  the  boys had spen t approx im ate ly  10 days 
to g e th e r  p r i o r  to  experim enta l i n t e r v e n t io n .  The remaining 
10 had a r r iv e d  6 days p r io r  t o  in v e rv e n t io n .
In term s o f a c t i v i t y  l e v e l s ,  i n t e r e s t s  and i n t e l l i ­
gence, s u b je c ts  appeared to  be q u i te  norm al.
A b r i e f  q u es t io n n a ire  was designed and adm in is tered  
t o  p rov ide  in fo rm a tio n  on such v a r i a b le s  as  r e s id e n c e ,  grade
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l e v e l s ,  number o f  s i b l i n g s ,  geographic m o b il i ty ,  and f a t h e r ' s  
occupation  (Appendix A). S ub jec ts  were s e p a ra te d  to  m ini­
mize i n t e r a c t i o n s  du ring  q u e s t io n n a ire  a d m in is t r a t io n .  A ll 
th e  q u e s t io n s  were read  aloud and tim e was a l lo c a te d  fo r  
in d iv id u a l  c l a r i f i c a t i o n  fo llow ing  each q u e s t io n .
I n i t i a l  O rgan iza tion
P r io r  to  th e  c o l l e c t io n  of d a ta ,  a g en e ra l  meeting 
was h e ld  w ith  th e  s u b je c ts  in  o rder  to  f a c i l i t a t e  coopera­
t i o n  and p u n c t u a l i t y .  S u b jec ts  were adv ised  th a t  the  " in f o r ­
mation gained  d u rin g  th e  fo llo w in g  days would be im portan t 
to  o th e r  boys l i k e  th e m se lv es ."  I t  was s t r e s s e d  t h a t  the  
se s s io n s  to  fo l lo w  were not t e s t s  of any s o r t  and th a t  th e r e  
were no " r ig h t"  o r  "wrong" answers. I t  was a lso  s t r e s s e d  
t h a t  i t  would be im p era tiv e  th a t  the boys not d is c u s s  any 
of t h e i r  p e rso n a l  responses  w ith anyone e l s e  in  th e  group. 
S u b jec ts  were a d d i t i o n a l ly  informed th a t  they  would r e a l l y  
enjoy  many of th e  a c t i v i t i e s  to  come, but th a t  p u n c tu a l i ty  
and ac cu ra te  fo l lo w in g  of d i r e c t io n s  was e s s e n t i a l .  Addi­
t i o n a l  re in fo rc em en t was provided  in  t h a t  a l l  s u b je c ts  d i s ­
p la y in g  s a t i s f a c t o r y  co o p e ra tio n  were to  be g iven t h e i r  
choice  of d e s s e r t s  fo llow ing  the  l a s t  experim en ta l s e s s io n .  
This proposed c o n t r a c t  was g ree ted  w ith  unanimous, e n th u s i­
a s t i c  ap p ro v a l .
Measures o f  p e rso n a l  space and i n t e r n a l  need f o r  phys­
i c a l  space ( t e r r i t o r y )  were ob ta ined  p r i o r  to  experim en ta l 
d e n s i ty  c o n d i t io n s  as  p r e t e s t  d a ta .  P erso n a l space and
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t e r r i t o r i a l  measures se rv ed  as independent v a r ia b le s  and were 
used to  p r e d ic t  v a r i a t i o n  in  response  under h igh  and normal 
d e n s i ty  c o n d i t io n s .
Measurement o f  P ersonal Space
The d i r e c t  measurement o f  p e rso n a l  space was p a t te rn e d  
a f t e r  a method employed by Frarikel and B a r r e t t  (1971). Two 
i n t e r s e c t i n g  s t r i p s  of masking ta p e  were p laced  on the f l o o r  
of a  room 30 f e e t  x 15 f e e t . The tap e  in t e r s e c t e d  a t  r i g h t  
a n g le s ,  one s t r i p  p a r a l l e l  to  th e  width and th e  o th e r  p a r a l ­
l e l  to  th e  le n g th  of th e  room. S u b jec ts  were brought i n t o  
th e  room in d iv id u a l ly .  S u b je c ts  from 8 to  10 y ea rs  o ld  were 
approached by a 9 -y e a r -o ld  boy who was unknown to  them. Sub­
j e c t s  of ages 11 to  14 were approached by an o th e r  boy, aged 
13. The 1 3 -y e a r -o ld  boy was a l s o  a  s t r a n g e r  to  th e  s u b j e c t s .  
The use of two d i f f e r e n t  aged boys was designed  to  reduce 
th e  p r e d ic te d  e f f e c t s  p h y s ic a l  s i z e  might evoke in  d e te rm in ­
ing  p e rso n a l  space . The 9 and 1 3 -y e a r -o ld  boys used in  th e  
experim ent were of average appearance and demeanor.
Each su b je c t  was measured in d iv id u a l ly .  Upon e n te r in g  
th e  room th e  su b je c t  was i n s t r u c t e d  to  s ta n d  a t  the  i n t e r ­
s e c t io n  of th e  f l o o r  t a p e s .  Then he was to ld  t h a t  the 
c lo sen e ss  o f  o the r  people  can e f f e c t  body b a lan ce , and t h a t  
one of th e  f i r s t  s ig n s  of lo s s  in  ba lance  i s  a f e e l in g  o f  
being  uncom fortable or b o th e re d .  Each boy was a l s o  inform ed 
t h a t  a s t r a n g e r  would approach him from th e  f r o n t ,  s id e ,  and 
back . They were to  remain look ing  forward a t  a l l  t im e s .  As
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th e  s t r a n g e r  approached from the  th r e e  d i r e c t i o n s ,  each sub­
j e c t  was re q u e s te d  to  r e p o r t  i n i t i a l  uncom fortable  or b o th ­
e re d  s e n s a t io n s  by say ing  "now". At t h i s  p o in t  th e  approach 
was te rm in a te d  and th e  d is ta n c e  was marked and l a t e r  mea­
su re d .  Complete i n s t r u c t i o n s  a re  g iv e n  in  Appendix B.
P erso n a l space was a l s o  measured by a s e m i-p ro je c t iv e  
tech n iq u e  as r e p o r te d  by Guardo (1969). S u b je c ts  were tak en  
o u ts id e  and s e a te d  on th e  p layground . Each was g iven  a sh e e t  
o f  paper w ith  a cu t  out s i l h o u e t t e  s e c u re ly  p laced  along a 
b a s e l in e  ( re p re s e n t in g  ground l e v e l ) .  Each was then  g iven  
an o th e r  s i l h o u e t t e  o f  equal s iz e  and r e q u e s te d  to  p re ten d  
t h a t  the  a d d i t io n a l  s i l h o u e t t e  r e p r e s e n te d  them selves. 
S e l f - r e f e r e n t  f ig u r e s  were to  be tap ed  on th e  b a s e l in e .
They were t o ld  t h a t  a s i t u a t i o n  would be d e sc r ib ed  to  them, 
and th a t  th e y  were to  in d ic a t e  where th e y  would be s ta n d in g  
r e l a t i v e  to  th e  o th e r  f i g u r e .  The t e s t  s i t u a t i o n  was "This 
i s  a boy in  your c l a s s  t h a t  you sometimes p la y  w ith " .  An 
example was p re se n te d  b e fo re  a c tu a l  t e s t i n g  was i n i t i a t e d  
and a l l  q u e s t io n s  were answered. S i lh o u e t t e  d is ta n c e  was 
measured in  c e n t im e te rs  as nose to  nose d i s t a n c e .  The re a d e r  
i s  r e f e r r e d  to  Appendix C f o r  th e  e x a c t  i n s t r u c t i o n s  ad­
m in is te re d .
Measurement of I n te r n a l  Need f o r  Space (T e r r i to r y )
I n t e r n a l  need f o r  space was measured by a form of 
p la y  th e ra p y .  Measurements were tak en  in d iv id u a l ly  in  th e  
s u b j e c t s '  r e c r e a t io n  room. Room dim ensions approximated 30 
f e e t  X  4Q f e e t .
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S u b jec ts  were e s c o r te d  t o  th e  c e n te r  of th e  room and 
shown a  cab in  made o f  L inco ln  lo g s  w ith  s c a le d  f ig u re s  o f  a 
boy, a dog, and a p ic n ic  bench o u ts id e  th e  c a b in .  These 
f i g u r e s  were p rov ided  to  c o n t r o l  f o r  f ig u re -g ro u n d  d is c re p a n ­
c i e s .  Each s u b je c t  was asked to  imagine h im se lf  as a p io ­
n e e r ,  th e  ca b in  (p o in ted  o u t)  was h i s  home, and he was in  
th e  p ro ce ss  o f  c o n s t ru c t in g  a  fence  around h i s  l a n d .
S u b je c ts  were inform ed t h a t  they  cou ld  use as much 
o r  a s  l i t t l e  land  as th ey  w ished , and t h a t  th e  e n t i r e  f l o o r  
was a v a i la b le  la n d .  Cardboard s t r i p s  were u t i l i z e d  by th e  
s u b je c t s  to  d e s ig n a te  th e  fe n ce  boundaries  i n  th e  fou r  
d i r e c t i o n s .  A fte r  the  s u b je c t  l e f t  th e  room, th e  fou r  
d i s ta n c e s  to  th e  cab in  were m easured.
Complete i n s t r u c t i o n s  a re  p re se n te d  in  Appendix D.
Measurement o f  D ensity E f f e c ts
Two a d ja c e n t  rooms in  th e  f i r s t  B a p t i s t  Church o f  
Norman, Oklahoma were used to  induce h igh  and normal d e n s i ty  
c o n d i t io n s .  The rooms measured 10 ' x 2 6 ' ,  and 33' x 18 ' r e ­
s p e c t iv e ly .  High d e n s i ty  c o n d i t io n s  approxim ated 10 square  
f e e t  p e r  c h i ld ;  normal d e n s i ty  approxim ated 23 square f e e t  
p e r  c h i l d ;  The two rooms were very  s im i la r  in  a r c h i t e c t u r e .  
C u r ta in s  were drawn to  p r o h ib i t  o u ts id e  d i s t r a c t i o n s .  Temp­
e r a t u r e  was h e ld  co n s tan t  in  th e  two rooms by a la r g e  c e n t r a l  
a i r - c o n d i t io n in g  u n i t ;  the  th e rm o s ta t  being  c a r e f u l l y  moni­
to r e d .  During the  ex p e rim en ta l  s e s s io n s  a l l  doors remained 
c lo se d  to  r e t a i n  constancy of room s i z e .
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In  o rd e r  to  c o n t ro l  f o r  a c t i v i t y  l e v e l  v a r i a t i o n  w ith ­
in  th e  two rooms, a r t  and c r a f t  se ss io n s  were conducted du r­
ing  a l l  of th e  t r i a l s  by an experienced  a r t  s tu d e n t .  Art 
m a te r ia l s  in c lu d ed  c l a y ,  drawing p ap e r , c rayons , wooden 
s t i c k s ,  g lu e ,  and a s s o r te d  m a te r ia l s  to  des ign  c o l la g e s .
Time r e q u i r e d  f o r  i n i t i a l  group le a d e rsh ip  was e q u a l ly  d i s ­
t r i b u t e d  between th e  two rooms. The s u b je c t s '  two su p e r­
v i s o r s  were a l s o  p r e s e n t  to  a id  in  m a in ta in ing  o rd e r  and 
f a c i l i t a t i n g  measurement.
Experim ental s e s s io n s  were conducted over a time space 
of s ix  days. The f i r s t  day was designed to  f a c i l i t a t e  th e  
s u b j e c t s '  ad justm ent to  the  novel environm ent, a r t  and c r a f t  
p ro ced u res , and to  th e  mechanics of room change. Consequently, 
no measurements were taken  a t  t h i s  t im e . During th e  second 
day, i n s t r u c t i o n  and re c o rd in g  o f a l l  da ta  were in tro d u c e d .  
Measurement was te rm in a te d  a f t e r  th e  s ix th  day due to  i n ­
c rea sed  enmity exp ressed  by some in  reg a rd  to  th e  a r t  and 
c r a f t  se s s io n s  and th e  r e p e t i t i v e n e s s  of some o f th e  measures. 
I t  was a s c e r ta in e d  th a t  a d d i t io n a l  s e s s io n s  would only  f u r th e r  
an tagon ize  some of the  s u b je c ts  and in c re a s e  the  le v e l  o f  
a r t i f a c t  w ith in  th e  d a ta .  There was a th re e  day " in te rm is ­
s io n "  between t r i a l s  1 and 2, and t r i a l s  3 and 4.
S u b jec ts  were i n i t i a l l y  g iven  in s t r u c t io n s  t h a t  each 
o f  th e  a r t  and c r a f t  s e s s io n s  would l a s t  40 m inu tes , a t  
which time th e  group would have to  move to  th e  a d ja c e n t  room. 
They were informed t h a t  such a move was mandatory because
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th e re  were o th e r  groups in  th e  church t h a t  might have to  use 
th e  room and t h a t  i t  was im portan t to  procure  some o f  the  i n ­
fo rm ation  from both  rooms.
Blood P re ssu re  and H eart Rate 
S u b jec ts  were informed t h a t  an o th e r  man would take 
t h e i r  blood p re s s u re  and h e a r t  r a t e  a t  v a r io u s  t im es . Blood 
p re s su re  p rocedures  were dem onstrated  and th e y  were assu red  
t h a t  i t  would no t i n f l i c t  any p a in .  To f u r t h e r  d im in ish  
a n x ie ty ,  s u b je c ts  were informed t h a t  the  a s t ro n a u ts  have 
t h e i r  b lood p re s s u re  taken  alm ost co n t in u o u s ly  during  
f l i g h t s .  They were a ls o  t o ld  t h a t  t h e i r  h e a r t  r a t e  would be 
recorded  by h o ld in g  t h e i r  w r i s t s  fo r  a few seconds. One 
su b jec t  a t  a tim e was removed from th e  room to  reco rd  h e a r t  
r a t e  and blood p r e s s u r e .  Recordings were i n i t i a t e d  30 min­
u te s  in to  each 40 minute d e n s i ty  c o n d i t io n .  S u b jec ts  were 
ass igned  on a random b a s is  to  one of fo u r  groups, w ith  e ig h t  
s u b je c ts  p er  g roup . H eart r a t e  and blood p re s s u re  d a ta  
from one group o f  e ig h t  s u b je c ts  were o b ta in ed  fo llow ing  both  
d e n s i ty  c o n d i t io n s  f o r  each day. The o rd e r  in  which su b je c ts  
were measured w ith in  a s in g le  group was v a r ie d  to  m it ig a te  
b ia s  due to  a n t i c i p a t i o n .
MAT Value Measurement 
Minimal A version Threshold  v a lu es  were ob ta ined  in  a 
manner m odified  from t h a t  o f  S u l l iv a n  (1969).
A w hite sound tap e  a m p lif ied  through an Ampex Power 
A m plifier was u t i l i z e d  as a sound so u rce . White sound was
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s e le c te d  Decause i t  o f f e r s  sim ultaneous p r e s e n ta t io n  of a l l  
f r e q u e n c ie s ,  and i s  t a i l o r e d  to conform c lo s e ly  t o  th e  s e n s i ­
t i v i t y  of th e  e a r .  Sound le v e ls  were c a l ib r a te d  in  5 d e c ib e l  
inc rem en ts , ran g in g  from 55 to 95 d e c ib e l s .  A type 1565-A 
sound le v e l  m eter was employed to  c a l i b r a t e  th e  d ec ib e l  
l e v e l s  a t  a r a d iu s  o f  7 f e e t  from th e  a m p l i f ie r  speaker .
The A weighted s c a le  was used i n  th e  c a l i b r a t i o n  and in d e ­
pendent c a l i b r a t i o n s  were conducted w ith in  each room. The 
sm a lle r  room re q u i r e d  a com paratively  lower volume s e t t i n g  
to  achieve an e q u iv a le n t  sound l e v e l  as  g en e ra ted  in  the  
l a r g e r  room.
Im m ediately fo l lo w in g  the com pletion  of blood p re s s u re  
and h e a r t  r a t e  measures under b o th  d e n s i ty  c o n d i t io n s ,  sub­
j e c t s  were r e q u e s te d  to  s i t  in a  c i r c l e  com prising  a ra d iu s  
o f  approx im ate ly  7 f e e t  from the a m p l i f i e r  sp e ak e r .  The 
speaker was p la c e d  in  a h o r iz o n ta l  p o s i t io n  t o  e q u i l ib r a t e  
d i r e c t i o n a l  o u tp u t .  S u b jec ts  were re q u e s te d  t o  s i t  fac in g  
outward, th u s  m inim izing s o c ia l  i n t e r a c t i o n .  Paper and pen­
c i l s  were s u p p l ie d  to  each s u b je c t ,  and they  were informed 
th a t  a tap e  would be p layed  un lik e  any they  may have heard 
p re v io u s ly .  They were informed t h a t  th e  sound i n t e n s i t y  
would in c re a se  in  i n t e r v a l s ,  and t h a t  each i n t e r v a l  would be 
i d e n t i f i e d  by a number. Subjec ts  were cau tioned  th a t  the  
numbers were no t in  o rd e r ,  and t h a t  they  were to  des ig n a te  
th e  f i r s t  sound l e v e l  th a t  began to  annoy or b o th e r  them by 
rec o rd in g  t h a t  number on paper. They were admonished th a t  
t h i s  e x e rc is e  was no t r e l a t e d  t o  how much n o ise  they  could
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t o l e r a t e ,  and t h a t  t h e i r  p re fe re n c e  might change from one 
time to  a n o th e r .  Exact d i r e c t io n s  a re  p re se n te d  in  Appendix 
E.
F ee lin g  S t a t e  D iscom fort Measures 
Two se p a ra te  assessm en ts  of f e e l i n g  s t a t e  d iscom fort 
induced by normal and h ig h  s p a t i a l  d e n s i ty  were ob ta ined  in  
o rd er  to  p rov ide  a more a c c u ra te  a p p r a i s a l  of r e a l  l e v e l s .  
A fte r  each s p a t i a l  d e n s i ty  c o n d i t io n ,  s u b je c ts  were p rovided  
an o p p o r tu n ity  to  p r o j e c t  any d iscom fort engendered by a l t e r ­
ing  one dimension o f  s c a le d  room -size  models. Models con­
s i s t e d  o f  sc a le d  two d im ensiona l drawings of each room den­
s i t y ,  w ith  c i r c l e s  drawn w ith in  th e  s c a le d  rooms to  r e p r e ­
se n t  th e  people p re se n t  w i th in  each c o n d i t io n .  The c i r c l e s  
were a l s o  drawn to  s c a le  i n  an a t tem p t to  a c c u r a te ly  p o r t r a y  
th e  h igh  and normal s p a t i a l  d e n s i ty  c o n d i t io n s .  The sc a le d  
models measured 9 in ch es  x 14.5 inches  (h igh), 25 inches x 13 
inches (n o rm al) .  C o n s id e rab le  e f f o r t  was expended i n i t i a l l y  
to  ex p la in  th e  concept o f  sc a le d  models and examples were 
g iven comparing v a r io u s  a c tu a l  room d e n s i t i e s  w ith  co rrespond­
in g  model d e n s i t i e s .  S u b je c ts  were to ld  th a t  as b u i ld e r s  
they  cou ld  in c r e a s e ,  d e c re a s e ,  o r  r e t a i n  th e  same dimensions 
of the  room th e y  were i n .  The model room was drawn on one 
end of brown u t i l i t y  p ap er  so t h a t  th o se  s u b je c ts  d e s i r in g  
an in c re a se  cou ld  s im ply  r o l l  out th e  paper and draw a l in e  
to  d es ig n a te  th e  new room boundary. S u b jec ts  were p e rm it ted  
a maximal in c re a se  of 18 in c h e s ,  enough range to  augment
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d is c r im in a to ry  powers. Room s iz e  changes were measured in  
c e n t im e te r s ,  from th e  m idpoint of th e  s u b je c t s '  l i n e s .
To a r r iv e  a t  some measure of th e  i n t e n s i t y  of f e e l ­
in g  concom itant w ith  th e  model room s iz e  a l t e r a t i o n s ,  sub­
j e c t s  were asked to  d e s ig n a te  on th e  same paper a  number 
rang ing  from 1 to  5 which r e p re s e n te d  th e  s t r e n g th  or in t e n ­
s i t y  of t h e i r  c o n v ic t io n s  to  a l t e r  th e  room s i z e .  Five was 
d e s ig n a te d  as "very much", 4 -  "much", 3 -  "medium", 2 -  
" l i t t l e " ,  1 -  "none". Complete i n s t r u c t i o n s  a r e  p re se n ted  
i n  Appendix F.
The product of th e  model room dim ensional change and 
i n t e n s i t y  component (num erica l s c a le  r a t i n g )  was employed 
to  q u a n t i fy  th e  f e e l in g  s t a t e  d isco m fo rt  induced by th e  two 
s p a t i a l  d e n s i ty  c o n d i t io n s .
A d d it io n a l  Measurement 
In fo rm a tio n  was o b ta in ed  a f t e r  the  experim enta l den­
s i t y  t r i a l s  r e l a t i v e  to  l e v e l  o f  enjoyment of a r t s  and 
c r a f t s  s e s s io n s ,  l i k e / d i s l i k e  o f  o th e r  members o f  the  group, 
and degree of p re fe re n c e  f o r  th e  l a rg e  or sm all room. A 
s im i la r  5 p o in t  s c a le  as  p re v io u s ly  ad m in is te red  was u t i ­
l i z e d  to  a s s e s s  degrees of p o s i t i o n .  These q u e s t io n s  were 
in c o rp o ra te d  as a component of th e  demographic q u e s t io n n a i re  
p re v io u s ly  c i t e d .
CHAPTER I I I
RESULTS
Sample P o p u la tio n  
Data on s u b j e c t ' s  age, f a t h e r ' s  o c cu p a tio n , number of 
b ro th e rs  and s i s t e r s ,  geographic re g io n  where m a jo r i ty  of 
l i f e  was s p e n t ,  and ed u ca tio n a l le v e l  a r e  p re se n te d  in  Table 
1.
TABLE 1
SELECTED DEMOGRAPHIC INFORMATION ON SAMPLE POPULATION
Sub­
j e c t Age
Resided m ajor­
i t y  of l i f e
F a th e r ' s 
occupation
P a re n ta l  
tim e with 
W ycliffe  
(y e a rs )
Number
of
s i b l i n g s
Grade
e n te r ­
ing
1 12 T u lsa ,  Okla. Maintenance 0 2 8
2 9 Mexico T ra n s la to r 17 4 5
3 14 A t la n ta ,  Ga. I n d u s t r i a l
manager
0 3 9
4 10 A t la n ta ,  Ga I n d u s t r i a l
manager
0 3 5
5 8 Montana T ra n s la to r 6 3 3
6 12 Mexico C i ty Teacher 23 2 7
7 14 North C a ro l in a Teacher 4 1 9
8 8 S an ta  P a u la ,  
C a l i f .
Maintenance 0 2 4
9 11 San ta  P a u la , Maintenance 0 2 6




Sub- Resided m ajo r-  
J e c t  Age i t y  o f  l i f e
F a t h e r ' s
occupation
P a re n ta l  
time w ith  
W ycliffe  
(y ea rs )
Number
of
s ib l in g s
Grade
e n te r ­
ing
10 11 Lake Norden, 
S.D.
Teacher 5 2 6
11 9 Columbia T ra n s la to r 19 2 4
12 14 Mexico C ity No l e g a l  
p a r e n t s
2 8
13. 12 A t la n ta ,  Ga. R en ta l
p r o p e r ty
0 4 7
14 9 A t la n ta ,  Ga R en ta l
p ro p e r ty
0 4 4
15 14 Cocoa Beach, 
F la .
Teacher 0 5 9
16 9 New Guinea T ra n s la to r 0 3 3
17 13 Mexico T ra n s la to r 14 3 8
18* 9
19 10 Warsaw, N.C. P i l o t 31 2 5
20 9 L ansda le , Pa. Teacher 0 2 5
21 13 Cedar R apids, 
Iowa
Radio
te c h n ic ia n 0 2 9
22 12 Mexico T ra n s la to r 21 4 6
23 10 Costa Mesa, 
C a l i f .
T ra n s la to r 3 2 5
24 13 New Guinea T ra n s la to r 13 2 9
25 10 R iv e rs id e ,  
C a l i f .
Unknown -  
D ivorced
0 3 5
25 8 B o l iv ia S e c re ta ry 20 2 4
* L e f t  p r i o r  to  te rm in a t io n  o f  s tu d y .
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The r e s u l t s  r e v e a l  t h a t  9 out of 25 s u b je c ts  (36 p e r ­
c e n t)  have spen t th e  m a jo r i ty  o f  t h e i r  l i f e  o u ts id e  of th e  
U nited  S t a t e s .  Approxim ately 25-30 p e rc e n t  o f s u b je c ts  would 
be c h a r a c te r i z e d  as having c o n s id e ra b le  urban ex p e rien ce , 
a lthough  th e  v a l i d i t y  of t h i s  f ig u re  could  e a s i l y  oe c h a l ­
lenged on th e  b a s is  o f  inadequate  supplem ental in fo rm a tio n .  
The s u b je c t  p o p u la t io n  might t r u l y  be c h a ra c te r i z e d  as c u l ­
t u r a l l y  d iv e r s e .
The occupa tions  of th e  s u b je c t s '  f a th e r s  a re  s im i l a r ly  
d iv e r s e .  A minimum o f e ig h t  d i f f e r e n t  o cc u p a tio n a l a re a s  
a re  r e p re s e n te d  w ith  t r a n s l a t o r s  ( e ig h t )  and te a c h e rs  ( f iv e )  
being th e  most predominant n u m e ric a lly .
Twelve p a re n ts  of a p o s s ib le  24 (50 p e rc e n t )  had j u s t  
r e c e n t ly  jo in e d  th e  W ycliffe  B ib le  T ra n s la to r s  o r g a n iz a t io n .  
One s u b je c t  from Mexico C ity  had no l e g a l  p a r e n t s ,  and 
an o th e r  l e f t  p r i o r  to  th e  te rm in a t io n  o f  th e  experim en t. 
P a re n ts  o f  th e  rem ain ing  12 su b je c ts  were employed by Wy­
c l i f f e  f o r  a mean o f  14 .7  y e a rs .
The average number o f  s ib l in g s  was 2 .7 ,  w ith  a range
of 1 t o  5.
P erso n a l Space
D ata o b ta in e d  from d i r e c t  and se m i-p ro je c t iv e  te c h ­
n iques  employed to  determ ine p e rso n a l space i s  p re se n te d  in
Appendix G. The c o e f f i c i e n t  of c o r r e la t io n  of th e se  two
tech n iq u es  was s i g n i f i c a n t  ( r  = .446, p < .0 5 ) ,  even though 
th e  s o c ia l  s t im u lu s  s i t u a t i o n s  were n o t  i d e n t i c a l  (Table 2A).
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The d i r e c t  m easuring of persona l space was based  on mean d i s ­
ta n c e  between s u b je c t  and s t r a n g e r ,  whereas th e  sem i- 
p r o j e c t i v e  measure was based on p ro je c te d  d is ta n c e  between 
s u b je c t  and a  "boy you sometimes p la y  w i th ."  A d d i t io n a l ly ,  
the  d i r e c t  measures were ob ta ined  i n  a la rg e  c lo se d  room; 
the  s e m i-p ro je c t iv e  measures ob ta ined  in  a p layground a r e a .  
Thus th e  c o r r e l a t i o n  of th e se  two p ro ced u res  must n e c e s s a r i ly  
be q u a l i f i e d .
The e x t r a o rd in a ry  range of i n t e r - i n d i v i d u a l  p e rso n a l  
space req u irem en ts  ( d i r e c t  measures) in  th e  age group 
examined i s  in  c o n t r a s t  to  th e  more l im i te d  range of equ iva­
l e n t  m easures r e p o r te d  on a d u l ts  by H all (1959), Horowitz 
(1964), and o th e r s .  The in t r a - in d i v id u a l  v a r i a t i o n  in  p e r ­
so n a l space d is ta n c e  as a fu n c t io n  of d i r e c t i o n  ( f r o n t ,  s id e ,  
back) was a l s o  of c o n s id e ra b le  m agnitude. T h i r t y - f i v e  p e r ­
ce n t o f  th e  26 s u b je c ts  examined expressed  no a n x ie ty  or 
d iscom fo rt from th e  th r e e  d i r e c t i o n a l  approach o f  a s t r a n g e r  
approx im ating  t h e i r  r e s p e c t iv e  age. These s u b je c ts  d id  no t 
h a l t  th e  approaching  u n fa m il ia r  boy from any o f  th e  th re e  
d i r e c t i o n s .  S ix o f  th e s e  s u b je c ts  were between 11 and 14 
y e a rs  o ld ,  and th r e e  were between 8 and 10 y e a rs  o ld .
A q u a l i f i c a t i o n  i s  in  o rder  as two s u b je c t s  who d id  
not v e r b a l ly  s top  the  advance of th e  s t r a n g e r  d id  exp ress  
n o n -v e rb a l  a n x ie ty  and d iscom fort i n  the  form of lo s s  of 
eye c o n ta c t ,  f id g e t in g ,  and s h i f t  o f  body p o s i t i o n .  The 
two s u b je c t s  were 13 and 14 y ea rs  o ld ,  which would amend 
th e  above t o t a l s  o f  s u b je c ts  ex p ress in g  no p e rso n a l  space
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v i o l a t i o n  to  fo u r  s u b je c ts  between 11 and 14 y ea rs  o ld  and 
th r e e  s u b je c t s  between 8 and 10 y e a rs  o ld .  The p e rce n tag e  
e x p re s s in g  no p e rso n a l  space v i o l a t i o n  would be d ec reased  to  
27 p e r c e n t .
TABLE 2
A. RELATIONSHIP BETWEEN DIRECT AND SEMI-PROJECTIVE MEASURES
OF PERSONAL SPACE
P e rso n a l  space P erso n a l space 
( d i r e c t )  ( s e m i-p ro je c t iv e )
Mean: 18.36 in  5 .42 cm
SS: 8019.04 479.93
y = 8.476 + ( 
RR = .199 
r  = .446
1 .824) X
B. RELATIONSHIP BETWEEN SEMI-PROJECTIVE MEASURES OF PER­
SONAL SPACE AND AGE
P erso n a l space (cm) Age
Mean: 5 .42  10.81
SS: 479.93 93.41
y = 10.59 + ( 
RR = .043 
r  = - .2 0 8
- .4 6 6 )  X
C. RELATIONSHIP BETWEEN MEAN THREE DIRECTIONAL PERSONAL 
SPACE (DIRECT) AND AGE
P erso n a l space ( in c h e s )  Age
Mean: 18.36 10.81
SS: 8019.04 93.41
y = 34.29 + ( 
RR = .024 
r  = - .1 5 8
-1 .466 )  X
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The group mean p e rso n a l  space requirem ent as  measured 
d i r e c t l y  was 17.8 in c h e s .  The range was from a mean of 4 .7  
inches to  7 9 .3  in c h e s .  The means c i t e d  above are oased on 
pooled d a ta  from a l l  th r e e  d i r e c t i o n a l  approaches. A median 
s p l i t  was perform ed to  su bd iv ide  th e  s u b je c t s  on th e  b as is  
of mean th re e  d i r e c t i o n a l  p e rso n a l  space req u irem en ts . The 
r e s u l t a n t  lower o n e -h a l f  group mean p e rso n a l  space r e q u i r e ­
ment was 5 .2  in c h es ;  th e  upper o n e -h a lf  group mean was 30 .2  
in c h e s .
Group means of each d i r e c t i o n a l  approach were: f r o n t ,
1 7 .3  in c h e s ;  s id e ,  1 4 .5  in c h es ;  and back, 2 1 .7  in c h e s .  Di­
r e c t i o n a l  ranges  were: f r o n t ,  4 t 69 in c h e s ;  s id e ,  5-66
in ch es ;  back, 5 -1 1 4  in c h e s .  The d a ta  d id  n o t r e v e a l  any 
c o n s is te n t  i n t e r - s u b j e c t  ran k  o rder  p a t t e r n s  r e l a t i v e  to  
f r o n t ,  s i d e ,  and back p e rso n a l  space req u irem e n ts .
Mean p e rso n a l  space , as measured by th e  s e m i-p ro je c t iv e  
tech n iq u e  was 5 .2  cm, w ith  a range of .7 cm to  14 .8  cm (n = 
26). A mean of 5 .4  appears  in  th e  d a ta  ana lyz ing  of Table 2 , 
where n = 25.
The r e l a t i o n s h i p s  between p e rso n a l  space and age a re  
summarized in  Tables 2B and 2C. Spearman Rank Order Corre­
l a t i o n  C o e f f ic ie n t  v a lu e s  o f  both p e rso n a l  space measuring 
tech n iq u es  and age were n e g a t iv e ,  su g g e s t in g  the p o s s i b i l i t y  
of an in v e rs e  r e l a t i o n s h i p .  However th e  c o r r e l a t io n s  were 
not s i g n i f i c a n t .
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S p a t i a l  (T e r r i t o r i a l ) Measures 
The s u b je c ts  responded to  th e  o p p o r tu n i ty  to  e n te r  the  
f a n ta s iz e d  p io n e e r  environm ent w ith  f e r v o r .  The range of 
s p a t i a l  dimensions c ircu m scrib ed  as " th e i r  own lan d "  was of 
c o n s id e ra b le  m agnitude; from .0001 square f e e t  to  1,164 
square  f e e t  (Appendix H). The mean was 112.3  square  f e e t .
The group means f o r  each t e r r i t o r i a l  dimension were; f r o n t ,  
46 in c h e s ;  s id e  1, 42 in c h e s ;  s id e  2, 46.5 in c h es ;  back, 47 
in c h e s .  Although group dim ensional means were v e ry  s im i la r ,  
th e r e  was c o n s id e ra b le  v a r i a t i o n  between s u b je c t s .  Ten 
s u b je c ts  d es ig n a ted  th e  f r o n t  dimension as th e  l a r g e s t ,  four 
d es ig n a te d  s id e  1, fo u r  d es ig n a ted  s ide  2 , and seven  des ig ­
n a ted  th e  back .
A Spearman Rank Order C o rre la t io n  C o e f f ic ie n t  t e s t  
was s e l e c te d  to  examine th e  r e la t io n s h ip  between t e r r i t o r i a l  
measures and age . T e r r i t o r i a l  measures d id  e x h ib i t  a s i g ­
n i f i c a n t  (r^  = - .3 8 6 ,  p < .05) in v e rse  r e l a t i o n s h i p  w ith 
age (Table 3A).
The r e l a t i o n s h i p  between t e r r i t o r i a l  measures and 
p e rso n a l  space (bo th  d i r e c t  and s e m i-p ro je c t iv e )  i s  p re ­
se n ted  in  T ables 3B and 3C. The c o r r e l a t i o n s  were not s ig ­
n i f i c a n t ,  in  o p p o s i t io n  to  experim enta l p r e d i c t i o n  (Hypothe­
s i s  4 ) .
D ensity  C ond ition  and Feeling  S ta te  D iscom fort 
A comparison of f e e l in g  s t a t e  d iscom fort under high 
and normal d e n s i ty  c o n d i t io n s ,  as measured by model room
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TABLE 3
A. RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL) REQUIREMENTS
AND AGE
n Mean age Sdi^
24 10.8 
Spearman rank  o rd e r ,  c o r r e c te d  f o r  t i e s .
^  -  Sdi^
3144.00
2 Zy2 
Tg = “• • 386 
p < .05
B. RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL)
AND PERSONAL SPACE (DIRECT)
REQUIREMENTS
n Mean age Zdi2
27 10.8 
1 -  6 :
-  n
r  = S .02 
p = N .S.
2256.00
C. RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL) REQUIREMENTS
AND PERSONAL SPACE (SEMI-PROJECTIVE)
n Mean age Sdi2
24 10.8
rg = - .1 0
p = N .S.
2626
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s iz e  change (cm) X i n t e n s i t y  of a s s o c ia te d  f e e l i n g ,  i s  p re ­
sen ted  in  Table 4 ,
TABLE 4
COMPARISON OF MODEL ROOM SIZE CHANGE (CM) X INTENSITY 
VALUES UNDER NORMAL AND HIGH DENSITY CONDITIONS
Normal d e n s i ty High d e n s i ty
Mean: 50.08 62.23
n = 24 Var = 772.96
STD = 27.80 STD ERR = 5.68
Max = 5 7 .5 Min = -9 0 .2  Range = 147.70
t  = 2.14
P < .05
The o v e r a l l  mean fo r  a l l  s u b je c ts  f o r  model room s iz e  
X i n t e n s i t y  was 50.08 under normal d e n s i ty  c o n d i t io n s  and 
62.23 under h ig h  d e n s i ty  c o n d i t io n s .  This d i f fe re n c e  was 
s ig n i f i c a n t  (p = 2 .14 , p < .0 5 ) ,  thus  co n f irm in g  Hypothesis 
6 th a t  f e e l in g  s t a t e  d isc o m fo rt ,  as measured by model room 
s iz e  X i n t e n s i t y ,  would be s i g n i f i c a n t l y  g r e a t e r  under h igh  
s p a t i a l  d e n s i ty  than  normal s p a t i a l  d e n s i ty .  S tandard  d e v i­
a t io n  was 2 7 .8 ,  w ith  a range of 147 .7 ,
S ix tee n  s u b je c ts  e x h ib i te d  a  mean in c re a se  (+25) in  
model room s i z e  X i n t e n s i t y  v a lu es  under crowded co n d i t io n s  
as c o n t r a s te d  t o  normal c o n d i t io n s .  E ig h t  s u b je c ts  sco red  a 
mean d ecrease  o f  -1 2 .8  under th e  h igh s p a t i a l  d e n s i ty  con­
d i t i o n .  However f iv e  o f  the  l a t t e r  e ig h t  s c o re s  were under 
6 .0 .  I t  i s  notew orthy  th a t  i n t e n s i t y  and room s iz e  change 
r a t i n g s  were no t always in  concordance. For example, th e re  
were s u b je c ts  r e g i s t e r i n g  la rg e  in c re a s e s  in  t h e i r  models
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w ith  minimal l e v e l s  o f  i n t e n s i t y .  Occasions of sm all i n ­
c re a se s  in  room s iz e  a s s o c ia te d  w ith  maximal i n t e n s i t y  o f  
f e e l in g s  were a l s o  re c o rd e d .
The mean in c re a s e  of f e e l in g  s t a t e  d iscom fort l e v e l s  
r e p o r te d  above was c o r ro b o ra te d  by evidence gained from th e  
te rm in a l  q u e s t io n n ia re  ad m in is te red  whereby 67 p e rc e n t  of 
th e  s u b je c ts  r a t e d  th e  l a r g e r  room as more fav o rab le  by a t  
l e a s t  a margin o f  fo u r  on a f iv e  p o in t s c a l e . The skewed 
d i s t r i b u t i o n  o f  the  s c a le  r a t i n g s ,  from 1 (not a t  a l l )  to  5 
(very  much) can be a p p re c ia te d  below.






One s u b je c t  r a t e d  bo th  rooms of equal p re f e r e n c e ,  and 
an o th e r  p re fe re n c e  and an o th e r  s t a t e d  a p re fe re n c e  f o r  th e  
sm a lle r  room by a  r a t i n g  of "2” .
The s u b je c ts  exp ressed  no overt resen tm ent o f  c o n f in e ­
ment w ith in  th e  h igh  s p a t i a l  d e n s i ty  c o n d i t io n ,  nor o f  com­
p u lso ry  room change d u ring  t h e i r  a r t  and c r a f t s  s e s s io n s .  
Thus, even though th e  s u u je c ts  expressed  an o v e r a l l  p r e f e r ­
ence fo r  the  normal d e n s i ty  c o n d i t io n s  by both  model changes 
and q u e s t io n n a i r e ,  th e  magnitude was not p ro d ig io u s  no r  was 
th e  p re fe ren c e  u n iv e r s a l .
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D ensity  C ond ition  and P e rso n a l Space Requirements 
Summary d a ta  of r e l a t i o n s h i p s  between p erso n a l space 
and f e e l in g  d iscom fort engendered by normal and h igh  s p a t i a l  
d e n s i ty  c o n d i t io n s  i s  p re s e n te d  in  Tables 5A, 5B, and 6A, 6B. 
N e ith e r  d i r e c t  nor p r o j e c t iv e  measures were s t a t i s t i c a l l y  
a s s o c ia te d  w ith  d i f f e r e n t i a l  f e e l in g  s t a t e  d iscom fort under 
h igh  and normal s p a t i a l  d e n s i ty  c o n d i t io n s .  Thus h y p o th es is  
2B, t h a t  h igh  and low p e rs o n a l  space s u b je c ts  would d i f f e r  
s i g n i f i c a n t l y  in  f e e l in g  s t a t e  d iscom fort under h igh  and 
normal s p a t i a l  d e n s i ty ,  was not su p p o rted .
S u b je c ts  w i th in  th e  upper o n e -h a lf  of p e rso n a l space 
measures ( s e m i-p ro je c t iv e )  were c h a ra c te r iz e d  by h ig h e r  mean 
v a lu es  of f e e l in g  s t a t e  d isco m fo rt from normal to  h igh  spa­
t i a l  d e n s i ty  ; 9 .4  w ith  low p erso n a l space su b je c ts  and
14.3 w ith  h igh  p e rso n a l  sp ace  s u b je c t s .  This i s  r e f l e c t e d  
in  th e  c e l l  and m arginal means p re se n te d  in  Table 5A. A 
r e l a t i v e l y  l a rg e  i n t e r s u b j e c t  v a r i a t i o n  i s  ev iden t by th e  
la rg e  e r r o r  te rm .
An analogous median s p l i t  of s u b je c ts  in to  low and 
h igh  p e rso n a l  space (as measured d i r e c t l y )  i s  p re se n te d  in  
Table 5B. Mean in c re a s e s  i n  model room change X i n t e n s i t y  
v a lu e s  from normal t o  h igh  d e n s i ty  were 17.73 f o r  low p e r ­
so n a l space s u b je c ts  and 6 .5 4  fo r  h igh  p e rso n a l  space sub­
j e c t s .  This p a t t e r n  i s  i n  o p p o s it io n  to  t h a t  e s t a b l i s h e d  
w ith  s u b je c ts  subd iv ided  on th e  b a s i s  of s e m i-p ro je c t iv e  
p e rso n a l  space re q u ire m e n ts .  As p re v io u s ly  c i t e d ,  th e s e  
mean d i f f e re n c e s  were not s i g n i f i c a n t .
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TABLE 5A
ANOVA--THE RELATIONSHIP BETWEEN SEMI-PROJECTIVE MEASURES OF 
PERSONAL SPACE AND FEELING STATE DISCOMFORT (MEASURED 
BY MODEL ROOM CHANGE X INTENSITY) UNDER HIGH 
AND NORMAL SPATIAL DENSITY
Source df SS MS F
Group (High & low p e rso n a l  
space) 1 1124.24 1124.24 .373
S ub jec t ^  Group 22 66313.50 3014.25
Discom fort (h igh  & normal 
d e n s i ty ) 1 1767.83 1767.83 4.41®
Group X d iscom fo rt 1 72.28 72.28 .180
Subj X d iscom fort ^  group 22 8834.22 401.56
a p < .05
C e ll  & m arg ina l means
Discomfort 
(Normal d e n s i ty )
Discomfort 
(High d en s ity )
Low p e rso n a l  space 46 .78 56.15 51.5




ANOVA—THE RELATIONSHIP BETWEEN DIRECT MEASURES OF PERSONAL 
SPACE AND FEELING STATE DISCOMFORT (MEASURED BY MODEL 
CHANGE X INTENSITY) UNDER HIGH AND NORMAL
SPATIAL DENSITY
Source df SS MS F
Group (High & low p e rso n a l  
space) 1 27.76 27.76 .009
S ub jec t ^  group 22 67628.59 3074.03
Discomfort (normal & h igh  
d e n s i ty ) 1 1767.83 1767.83 4.57*
Group X d iscom fo rt 1 375.76 375.76 .972
Subj X d iscom fort ^  group 22 8504.19 386.55
a  p < .05
C e ll  & m arg ina l means
Discomfort 
(Normal dens ity )
D iscom fort 
(High d e n s i ty )
Low p e rso n a l  space 48.05 65.78 56 .9
High p e r s o n a l  space 52.13 58.67 55 .4
50.1 62.2
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A d d it io n a l  an a ly se s  were performed to  f u r t h e r  examine 
th e  r e l a t i o n s h i p  between p e rso n a l  space and f e e l in g  s t a t e  
d isc o m fo r t .  F ee l in g  s t a t e  d iscom fort was a s s e s s e d  on the  
b a s i s  o f  model room s i z e  change a lo n e .  E qu iva len t s t a t i s ­
t i c a l  a n a ly se s  (2 f a c t o r  ANOVA) supported  th e  p r i o r  f in d in g  
o f  no s i g n i f i c a n t  i n t e r a c t i o n  between p e rso n a l space r e ­
qu irem en ts  and f e e l in g  s t a t e  d iscom fort under normal and 
h igh  s p a t i a l  d e n s i ty  (Tables 6A and 6B).
TABLE 6A
ANOVA—THE RELATIONSHIP BETWEEN SEMI-PROJECTIVE MEASURES OF 
PERSONAL SPACE AND FEELING STATE DISCOMFORT (MEASURED 
BY ONLY MODEL ROOM CHANGE) UNDER HIGH AND 
NORMAL SPATIAL DENSITY
Source df SS MS F
Group (High & low p e rso n a l 
space 1 4.88 4 .88 .046
S ub jec t ^  group 22 2285.90 103.90
D iscom fort (normal & high 
d e n s i ty ) 1 55.69 55.69 2 .92
Group X d iscom fo rt 1 16.22 16.22 .85
Subj X d isco m fo rt ^ group 22 419.24 19.06
C e ll  & m arginal means
Discomfort 
(Normal d e n s i ty )
D iscom fort 
(High d e n s i ty )
Low p e rso n a l  space 13.48 14.47 13.97




ANOVA--THE RELATIONSHIP BETWEEN DIRECT MEASURES OF PERSONAL 
SPACE AND FEELING STATE DISCOMFORT (MEASURED BY ONLY 
MODEL ROOM CHANGE) UNDER HIGH AND NORMAL 
SPATIAL DENSITY
Source df SS MS F
Group (High & low p e rso n a l 
space) 1 3 .5 8 3 .5 8 .034
S u b jec t  ^  group 22 2287.20 2287.20
D iscom fort (normal & high  
d e n s i ty ) 1 55.69 55.69 2.83
Group X d isco m fo rt 1 2 .4 8 2 .48 .126
Subj X d isco m fo rt  ^  group 22 432.98 19.68
C e ll  & m arg ina l means
Discomfort 
(Normal d e n s i ty )
D iscom fort 
(High d e n s i ty )
Low p e r s o n a l  space 13.26 15.76 14.56
High p e rso n a l  space 13.17 14 .87 14.02
13.21 15.37
D ensity  Condition and S p a t i a l  (T e r r i t o r i a l )
Requirements
S u b jec t  t e r r i t o r i a l  measures were n o t a s s o c ia t e d  w ith  
d i f f e r e n t i a l  e f fe c ts  under h igh  and normal s p a t i a l  d e n s i ty  
c o n d i t io n s ,  a s  was p r e d ic te d .  A two f a c t o r  a n a ly s i s  of v a r i ­
ance re v e a le d  no s i g n i f i c a n t  d i f f e re n c e  between groups (med­
ia n  s p l i t  of t e r r i t o r i a l  measures) nor i n  th e  i n t e r a c t i o n  be­
tween t e r r i t o r y  measures and room d e n s i ty  d isco m fo rt  va lues  
(Table 7 ) .  As p re v io u s ly  c i t e d ,  the  poo led  mean f e e l in g
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S ta te  d isc o m fo r t ,  a s  measured by model room change X in te n ­
s i t y ,  was s i g n i f i c a n t l y  (p < .05) g r e a t e r  under h igh  s p a t i a l  
d e n s i ty  than  low s p a t i a l  d e n s i ty .
TABLE 7
THE RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL) REQUIREMENTS 
AND FEELING STATE DISCOMFORT (MEASURED BY MODEL ROOM 
CHANGE X INTENSITY) UNDER HIGH AND NORMAL 
SPATIAL DENSITY
Source df SS MS F
Group (High & low t e r r i t o r y ) 1 1816.71 1816.71 .607
S u b jec t  ^  group 22 65839.63 2992.71
D iscom fort (Normal & h ig h  
d e n s i ty ) 1 1767.83 1767.83 4.69*
Group X d iscom fo rt 1 594.32 594.32 1.57
Subj X d iscom fo rt ^  group 22 8285.63 376.62
a p < .05
C e ll  & m arginal means
Low t e r r i t o r y  
High t e r r i t o r y
Discomfort D iscom fort





Mean f e e l i n g  s t a t e  d iscom fo rt v a lu es  under normal and 
h igh  d e n s i ty  c o n d i t io n s  were a c t u a l l y  g r e a te r  w ith  low t e r ­
r i t o r y  s u b je c ts  th a n  w ith  h igh  t e r r i t o r y  s u b je c t s .  Low t e r ­
r i t o r y  su b je c t  mean under normal d e n s i ty  was 59 .76 , whereas 
h igh  t e r r i t o r y  s u b je c t  mean was 4 0 .42 . Analogous means 
under crowded c o n d i t io n s  were 62 .3  and 5 0 .0 ,  r e s p e c t iv e ly .
In  c o n t r a s t ,  th e  mean in c re a s e  i n  d iscom fort sco res  from 
normal to  h igh d e n s i ty  was 19.17 f o r  h igh  t e r r i t o r y  s u b je c t s ,  
and 5 .10  fo r  low t e r r i t o r y  s u b j e c t s .
Sensory Overload—MAT Values and S p a t ia l  D ensity
I n i t i a l  d i f f i c u l t y  was ex perienced  in  th e  mechanics 
and comprehension of ta s k s  in v o lv ed  w ith  t h i s  component of 
th e  ex p erim en t. As p re v io u s ly  m entioned, th e  d a ta  from the 
i n i t i a l  t r i a l  was no t in c lu d ed  i n  th e  a n a ly s i s .  D i f f i c u l ­
t i e s  were only minimal f o r  th e  rem ainder of th e  experim enta l 
t r i a l s .  I t  was a p p a re n t ,  however, t h a t  the  s u b je c ts  were 
e x p e rien c in g  in c re a s e d  resen tm en t r e l a t i v e  to  t h i s  aspec t 
o f  th e  experiment as th e  te rm in a l  experim enta l s e s s io n  was 
conducted . T herefo re  th e  a n a ly se s  were performed not only 
on d a ta  d er ived  from th e  combined t o t a l  of experim en ta l 
s e s s io n s  ( T r ia l s  1 , 2 , 3 , 4 ) ,  b u t from only  t r i a l  days 1 
and 2 as w e ll .  The f i r s t  two t r i a l  days were s e le c te d  on 
th e  b a s i s  of p ro b a b le  in c re a s in g  a r t i f a c t  l e v e l  occu rr in g  
during  th e  l a t t e r  t r i a l s  due to  re se n tm en t .
A th re e  f a c t o r  ANOVA was s e le c te d  to  examine p o s s ib le  
d i f f e re n c e s  and i n t e r a c t i o n s  between s u b je c ts ,  o rd e r ,  and
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Minimal A version T hresho ld  v a lu e s  under normal and crowded 
c o n d i t io n s  (Tables 8A and 8B). The a n a ly s is  was performed 
on both  th e  combined fo u r  t r i a l s  and th e  combined f i r s t  two 
t r i a l s .  The c e l l  means o f  th e  two t r i a l  a n a ly s i s  were i n  
th e  p re d ic te d  d i r e c t i o n — a d ec rease  of MAT v a lu e s  under 
crowded c o n d i t io n s .  The d e n s i ty  X s u b je c t  terras were not 
s i g n i f i c a n t  w ith in  the  two t r i a l  a n a ly s i s ,  bu t th e  subject 
X o rd e r  i n t e r a c t i o n  was (p < .0 5 ) .
Three f a c t o r  ANOVA of th e  combined fo u r  t r i a l s  r e ­
v ea led  n e i th e r  a  mean d ec re a se  o f  MAT v a lu es  under  crowded 
c o n d i t io n s  nor s t a t i s t i c a l  s ig n i f i c a n c e  in  any re levan t 
ca te g o ry .
Of th e  20 s u b je c ts  in  which complete d a ta  were ob­
t a in e d ,  two responded w ith  i d e n t i c a l  MAT v a lu es  under both  
c o n d it io n s  f o r  a l l  t r i a l  days .
The d a ta  d id  not su p p o rt H ypothesis 1 t h a t  mean MAT 
v a lu e s  fo r  a u d i to ry  s t im u l i  a re  l e s s  fo llow ing  co n d i tio n s  of 
. h igh  s p a t i a l  d e n s i ty  th a n  subsequent v a lu e s  fo l lo w in g  cond i­
t io n s  of normal s p a t i a l  d e n s i ty .
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TABLE 8A
THREE FACTOR ANCVA—AUDITORY MINIMAL AVERSION THRESHOLDS (HIGH 
AND NORMAL DENSITY: TRIALS 1, 2 , 3, 4) X ORDER X SUBJECT
Source df SS MS F
MAT (High & normal d e n s i ty ) 1 .01 .01 .004
Order 1 .61 .61 .215
S u b jec ts 19 405.24 21.33 7.513&
MAT X Order 1 .31 .31 .110
MAT X S u b jec t 19 44.24 2.33 .820
Order X S u b jec t 19 118.64 6 .24 2.199
MAT X Order X S u b je c t 19 53.94 2 .84 1.000
a p < .05
C e ll  means 
Minimal a v e rs io n  th re s h o ld s  (dbA)
'formal d e n s i ty  High d e n s i ty
High—normal 






THREE FACTOR ANOVA—AUDITORY MINIMAL AVERSION THRESHOLDS (HIGH 
AND NORMAL DENSITY: TRIALS 1, 2) X ORDER X SUBJECT
Source df SS MS F
MAT (High & normal d e n s i ty ) 1 1.80 1 .80 1.684
Order 1 .20 .2 0 .187
S ib j e c t s 19 140.70 7.41 6.931®
MAT X Order 1 .20 .20 .187
MAT X S ub jec t 19 46.70 2.46 2.300
O rder X S ub jec t 19 116.30 6 .12 5.730®
MAT X Order X S u b jec t 19 20.30 1.07 1.000
a  p < .05
C e l l  Means 
Minimal Aversion T hresho lds (dbA)
High—normal 




P e rso n a l  Space, MAT V a lu e s , and Normal and 
High S p a t i a l  D ensity
Two f a c t o r  ANOVA conducted to  examine the  r e l a t i o n ­
s h ip  between p e rso n a l  space and Minimal A version Threshold  
v a lu e s  i s  p re s e n te d  in  Tables 9A, 9B, and lOA, lOB.
A median s p l i t  of p e rso n a l  space ( s e m i-p ro je c t iv e )  
d id  r e v e a l  d i f f e r e n t i a l  to le ra n c e  under normal and high  den­
s i t y  c o n d i t io n s  during  t r i a l s  1 and 2 (Table 9B). The i n t e r ­
a c t io n  o f  group (p e rso n a l space) X d e n s i ty  was s i g n i f i c a n t  
(p < .05), as p r e d ic te d  (H ypothesis  2A). Mean MAT va lues
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o f  h ig h  p e rso n a l  space s u b je c ts  decreased  by 5 .5  dbA, where­
as  th e  co rrespond ing  v a lu es  in  low p e rso n a l space s u b je c ts  
in c re a s e d  by 2 .5  dbA.
MAT v a lu e  changes from normal to  h ig h  d e n s ity  w ith  
low p e rso n a l  space s u b je c ts  f o r  bo th  t r i a l s  one and two 
were: 12, no change; 5, in c re a s e ;  and 3, d e c re a se .  Equiva­
l e n t  v a lu es  f o r  h ig h  p e rso n a l  space s u b je c t s  were: 10, no
change, 0 , in c r e a s e ;  and 10, d e c re a se .  The mean decrease  
f o r  h ig h  p e rso n a l  space s u b je c ts  was 9 .3  dbA.
The r e l a t i o n s h i p  was not evidenced when MAT v a lu es  
f o r  a l l  fo u r  t r i a l  days were in c o rp o ra te d .  I t  i s  of note  
t h a t  a s im i la r  p a t t e r n  emerged—high p e rso n a l  space s u b je c ts  
dec reased  minimal a u d i to ry  a v e rs io n  l e v e l s  under crowded 
c o n d i t io n s  whereas an o v e ra l l  mean in c re a s e  was p re s e n t  in  
th e  low p e rso n a l  space s u b je c t s .  This i n t e r a c t i o n  d id  ap­
proach  s ig n i f ic a n c e  in  the  pooled t r i a l s  (Table 9A). MAT 
v a lue  changes from normal t o  high d e n s i ty  w ith  low p e rso n a l 
space s u b je c ts  f o r  fo u r  t r i a l s  were: no change, 19; i n ­
c r e a s e ,  12; and d e c re a se ,  9 . E qu ivalen t v a lu es  fo r  high 
p e r s o n a l  space s u b je c t s  were: no change, 20; in c re a s e ,  7;
d e c re a se ,  13.
The d a ta  a n a ly s i s  summary p re se n te d  in  Tables IDA 
and lOB examined th e  r e l a t i o n s h i p s  between p e rso n a l  space 
( d i r e c t  measurement) and MAT v a lu es  under normal and high  
d e n s i ty .  Although th e  c e l l  means e x h ib i t  synonymous tre n d s  
t o  th o se  s t a t e d  p re v io u s ly  in  reg a rd  to  th e  s e m i-p ro je c t iv e  
p e rso n a l  space m easures, no r e l a t io n s h ip s  reach  s ig n i f i c a n c e .
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TABLE 9A
ANOVA—THE RELATIONSHIP BETWEEN SEMI-PROJECTIVE MEASURES OF 
PERSONAL SPACE AND AUDITORY MINIMAL AVERSION THRESHOLD 
VALUES (TRIALS 1, 2, 3, 4) UNDER HIGH AND NORMAL
SPATIAL DENSITY
Source df SS MS F
Group (High & Low P e rso n a l Space) 1 30.63 30.62 .731
S ub jec t ^  Group 18 753.25 41.85
MAT (Normal & High D ensity )  1 .63 .62 .148
Group X MAT 1 15.63 15.63 3.686
Subj X MAT ^  Group 18 76.25 4.24







Low P e rso n a l  Space 84.5 86 .3 85.4




ANOVA— THE RELATIONSHIP BETWEEN SEMI-PROJECTIVE MEASURES OF 
PERSONAL SPACE AND AUDITORY MINIMAL AVERSION THRESHOLD 
VALUES (TRIALS 1, 2) UNDER HIGH AND NORMAL 
SPATIAL DENSITY
Source df SS MS F
Group (High & Low Personal Space) 1 10.00 10.00 .663
S u b jec t  ^  Group 18 271.40 15.08
MAT (Normal & High D ensity) 1 3 .60 3 .60 .954
Group X MAT 1 25.60 25.60 6.790®
Subj X MAT ^  Group 18 67.80 3.77
a p < .05





Low P e rso n a l Space 8 3 .3 85 .8 84.6
High P erso n a l Space 8 9 .9 84 .3 86.6
8 6 .6 84 .5
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TABLE lOA
ANOVA--THE RELATIONSHIP BETWEEN DIRECT MEASURES OF PERSONAL
SPACE AND AUDITORY MINIMAL AVERSION THRESHOLD VALUES UNDER
NORMAL AND HIGH SPATIAL DENSITY (TRIALS 1, 2 , 3, 4)
Source df SS MS F
Group (High & Low P e rso n a l  Space) 1 105.63 105.63 2.803
S ub jec t ^  Group 18 678.25 37.69
MAT (Normal & High D ensity )  1 .63 .63 .125
Group X MAT 1 1.23 1.23 .244
Subj X MAT ^  Group 18 90.65 5 .04





Low P e rso n a l  Space 84 .0 85 .0 84.5
High P e rso n a l  Space 88.5 88 .0 88,3
86 .3 86 .5
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TABLE lOB
ANOVA— THE RELATIONSHIP BETWEEN DIRECT MEASURES OF PERSONAL 
SPACE AND AUDITORY MINIMAL AVERSION THRESHOLD VALUES UNDER 
NORMAL AND HIGH SPATIAL DENSITY (TRIALS 1 , 2)
Source d f SS MS F
Group (High & Low P e rso n a l  Space) 1 48.40 48.40 3.74
S u b jec t  ^  Group 18 233.00 12.94
MAT (Normal & High D en s ity ) 1 3.60 3.60 .745
Group X MAT 1 6.40 6.40 1.325
Subj X MAT ^  Group 18 87.00 4.83
C e ll  & M arginal Means
MAT (dbA) MAT (dbA)
Normal D ensity High D ensity
Low P e rso n a l  Space 82 .8 83.3





The h y p o th e s is  th a t  s u b je c ts  d i f f e r e n t i a t e d  on th e  
b a s i s  o f  low v e rsu s  h igh p e rso n a l space requ irem en ts  w i l l  
s i g n i f i c a n t l y  d i f f e r  in  MAT values under h ig h  and normal 
d e n s i t i e s  was supported  employing th e  s e m i-p ro je c t iv e  mea­
s u r e s ,  bu t no t th e  d i r e c t  p e rso n a l  space measures.
T e r r i t o r y  M easures, MAT V alues, and Normal and 
High S p a t ia l  D ensity
The r e l a t i o n s h i p  between t e r r i t o r i a l  requ irem en ts  and 
MAT v a lu es  under normal and h igh  d e n s i ty  i s  p re se n te d  in  
Table 11. Analagous to  th e  i n t e r a c t i o n s  o f  p e rso n a l space 
and MAT v a lu e s ,  mean MAT va lues  decreased  under h igh  den­
s i t y  w ith  h igh  t e r r i t o r y  su b je c ts  and in c re a se d  w ith  low 
t e r r i t o r y  s u b j e c t s .  The in t e r a c t i o n  o f  t e r r i t o r i a l  r e q u i r e ­
ments and d isco m fo rt  under normal and h ig h  d e n s i ty  was not 
s i g n i f i c a n t  in  e i t h e r  th e  combined fo u r  t r i a l  ANOVA or the  
two t r i a l  ANOVA. I n t e r a c t io n  did  approach s ig n i f ic a n c e  in  
th e  two t r i a l  ANOVA. A t a l l y  o f  d i r e c t io n a l  change o f  MAT 
v a lu e s  from normal d e n s i ty  t o  high d e n s i ty  re v ea led :
(a )  low t e r r i t o r y —no change, 13; in c re a s e ,  3; 
d e c re a s e ,  4.
(b) h igh  t e r r i t o r y —no change, 9; in c re a s e ,  2; 
d e c re a se ,  9.
H ypothesis 3A of a d i f f e r e n t i a l  f e e l in g  s t a t e  d iscom fort 
based  on low v e rsu s  high t e r r i t o r i a l  requ irem en ts  was not 
supported  a l th o u g h  one might argue t h a t  such a t r e n d  did  
e x i s t .
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TABLE IIA
ANOVA--THE RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL) REQUIRE­
MENTS AND AUDITORY MINIMAL AVERSION THRESHOLD VALUES
UNDER NORMAL AND HIGH SPATIAL DENSITY
(TRIALS 1 , 2, 3, 4)
Source df SS MS F
Group (High & Low T e r r i to r y ) 1 21.03 21.03 .496
S u b jec t  ^  Group 18 762.85 42.39
MAT (Normal & High D ensity ) 1 . 63 . 63 .124
Group X MAT 1 .63 .63 .124
Subj X MAT ^  Group 18 91.25 5.07
C e ll  & M arginal Means
MAT (dbA) MAT (dbA)
Normal D ensity High D ensity
Low T e r r i t o r y 87 .0 87.5






ANOVA— THE RELATIONSHIP BETWEEN SPATIAL (TERRITORIAL) REQUIRE­
MENTS AND AUDITORY MINIMAL AVERSION THRESHOLD VALUES
UNDER NORMAL AND HIGH SPATIAL DENSITY (TRIALS 1, 2)
Source df SS MS E
Group (High & Low T e r r i to r y ) 1 6.40 6.40 .406
Sub jec t ^  Group 18 283.70 15.76
MAT (Normal & High D ensity ) 1 2.50 2.50 .548
Group X MAT 1 14.40 14.40 3.157
Subj X MAT ^  Group 18 82.10 4.56
C e ll  & M arginal Means
MAT (dbA) MAT (dbA)
Normal D ensity High D ensity
Low T e r r i to r y 86.0 87.0




H eart Rate and S p a t ia l  D ensity  
The experim ent had to  be te rm in a te d  a t  a po in t in  
tim e when only 10 r e p l i c a t e s  o f  h e a r t  r a t e  and blood p r e s ­
sure  had been o b ta in e d .  I t  was dec ided , upon s t a t i s t i c a l  
c o n s u l ta t io n ,  t o  in c o rp o ra te  only  f i r s t  measures of h e a r t  
r a t e  and b lood p re ssu re  t o  t e s t  th e  h y p o th eses .  Summary data  
of th e  r e p l i c a t e s  are  p re se n te d  as  an a d ju n c t  to  the  main 
a n a ly s e s .
Two f a c to r  ANOVA d is c lo s e d  no s i g n i f i c a n t  r e l a t i o n ­
sh ip  between h e a r t  r a t e  and d e n s i ty  o rder  (norm al-h igh , h ig h -  
norm al), c o n d i t io n  (normal and h igh  d e n s i ty ) ,  or o rder X
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TABLE 12
ANOVA—HEART RATES UNDER HIGH AND NORMAL 
SPATIAL DENSITY CONDITIONS
Source df SS MS F
Order (Hi-Nor, Nor-Hi) 1 232.69 232.69 1.923
S ub jec t ^  Order 24 2903.28 120.97
HR (Normal & High D en sity ) 1 6.23 6.23 .171
Order X HR 1 73.92 73.92 2 .03
Subj X HR ^  Order 24 873.85 36.41
C e ll  & M arginal Means
Order
HR (Normal D ensity )  




c o n d i t io n  (Table  1 2 ) .  Of th e  26 s u b je c t s ,  9 e x h ib i te d  a 
h e a r t  r a t e  d ec rease  under crowded c o n d i t io n s  (mean - 8 .2 ) ,
12 an in c re a s e  in  h e a r t  r a t e  (mean 9 .3 ) ,  and 5 were un­
changed. D i r e c t io n a l  c o r r e la t io n  ( in c r e a s e ,  d ec re ase ,  no 
change) in  h e a r t  r a t e  w ith  7 of the  8 s u b je c ts  r e c e iv in g  
r e p l i c a t e d  h e a r t  r a t e  measures was a t t a i n e d ,  hu t th e  av e r­
age v a r i a t i o n  w i th in  r e p l i c a t e s  was 12. Thus a lthough  th e  
d i r e c t i o n a l  agreem ent was h ig h , num erical concordance was 
low.
S y s to l i c  Blood P ressure  and S p a t i a l  D ensity  
Group mean s y s t o l i c  blood p re s s u re  was s i g n i f i c a n t l y  
(p < .005) g r e a t e r  fo llo w in g  high s p a t i a l  d e n s i ty  c o n d i t io n s  
th a n  comparable re c o rd in g s  fo llow ing normal s p a t i a l  d e n s i ty  
c o n d i t io n s  (Table 1 3 ) .  O rder, and o rder X s p a t i a l  d e n s i ty  
c o n d i t io n  were no t s i g n i f i c a n t .  Even though the  group mean 
in c re a s e  in  s y s t o l i c  blood p re ssu re  was on ly  5 .7  and 2 .2  
w i th in  th e  2 o rd e r s ,  in d iv id u a l  in c re a se s  occu rred  in  18 of 
26 s u b j e c t s .  Average t o t a l  in c re ase  was 7 .2  mmHg, whereas 
th e  average t o t a l  dec rease  was -3 .5  mmHg. Group mean sy s ­
t o l i c  b lood  p r e s s u re  d id  r e v e a l  an o v e r a l l  in c re a s e  in  . 
second measurement v a lu e s ,  as  co n tra s te d  to  f i r s t  measure­
ment v a lu e s .  S y s to l i c  blood pressure  means w i th in  the  fo u r  
p e rm u ta tio n s  ( c o n d i t io n  X o rd e r)  ranged from 96.7 mmHg to  
102.5  mmHg. D ir e c t io n a l  c o r r e la t io n  was r e g i s t e r e d  in  6 of 
th e  8 r e p l i c a t e d  s u b je c t s .
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TABLE 13
ANOVA—SYSTOLIC BLOOD PRESSURE UNDER HIGH AND 
NORMAL SPATIAL DENSITY CONDITIONS
Source df SS MS F
Order (Hi-Nor, Nor-Hi) 1 13.00 13.00 .1465
S u b je c t  ^  Order 24 2128.31 88.68
S y s to l i c  BP (High & Normal 200.08 200.08 12.09^
D ensity ) 1
40.69 40.69 2.46
Order X S y s to l ic  BP 1
397.24 16.55
Subj X S y s to l i c  BP ^  Order 24
a p < .005
C e ll  & M a rtin a l  Meems (mmHg)
Order
S y s to l i c  BP (Normal D ensity )  
S y s to l i c  BP (High D ensity )
96.77 99.54
102.46 101.69
There was a b s o lu te ly  no evidence of f e a r  o r r e s e n t ­
ment observed d u rin g  th e  ex p e rim en ta l  t r i a l s .  A number of 
th e  s u b je c ts  a c t u a l l y  expressed  degrees of concern t h a t  
t h e i r  o p p o r tu n i ty  f o r  measurement had not a r r iv e d .
D ia s to l i c  Blood P re ssu re  and S p a t ia l  D ensity  
D ia s to l i c  b lood  p re s s u re  was a lso  s i g n i f i c a n t l y  
(p < .05 ). in c re a s e d  under h igh  d e n s i ty  as c o n t r a s te d  to  
normal d e n s i ty  (Table 14). Two f a c t o r  ANOVA a d d i t i o n a l ly  
d is c lo s e d  a s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  between o rder  
and d e n s i ty  c o n d i t io n  (p < .005 ) , w ith  second measures
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e le v a te d  over f i r s t .  A mean d i a s t o l i c  blood p re s s u re  i n ­
c re a se  o f  8 .5  mmHg under h igh  s p a t i a l  d e n s i ty  was reco rd ed  
in  16 s u b je c t s ,  whereas a mean d ecrease  in  d i h s t o l i c  blood 
p re s s u re  o f  - 5 .2  mmHg was reco rd ed  in  th e  rem aining  10 sub­
j e c t s .  D ia s to l ic  b lood  p re s s u re  means w ith  th e  fo u r  permu­
t a t i o n s  (c o n d i t io n  X o rd e r )  ranged from 59.7 mmHg to  62 .9  
mmHg. D ir e c t io n a l  c o r r e l a t i o n  was r e g i s t e r e d  in  on ly  3 of 
th e  8 s u b je c ts  w ith  r e p l i c a t e d  measures, p la c in g  r e l i a b i l i t y  
in  q u e s t io n .
TABLE 14
ANOVA—DIASTOLIC BLOOD PRESSURE UNDER HIGH AND 
NORMAL SPATIAL DENSITY CONDITIONS
Source d f SS MS F
Order (Hi-Nor, Nor-Hi) 1 17.31 17.31 .272
S u b jec t ^  Order 24 1528.00 63.67
D ia s to l i c  BP (High & Normal 
D ensity ) 1 129.31 129.31 5 .55^
Order X D ia s to l ic  BP 1 249.92 249.92 1 0 . 73b
Subj X D ia s to l i c  BP ^  Order 24 558.77 23.28
a p < .05 
b p < .005
C e ll  & M arginal Means (mmHg)
Order
D ia s to l i c  BP (Low D ensity )  




To summarize, s t a t i s t i c a l l y  s i g n i f i c a n t  in c re a se s  in  
s y s t o l i c  and d i a s t o l i c  blood p re s s u re  under h igh  s p a t i a l  
d e n s i ty  tend to  confirm  H ypothesis 5 . However h e a r t  r a te  
measures d id  no t e x h ib i t  a s t a t i s t i c a l l y  s ig n i f i c a n t  i n ­
c r e a s e ,  and th e  meaning of " s ig n i f i c a n c e "  r e l a t i v e  to  blood 
p re s s u re  and h e a r t  r a t e  w i l l  be ex p lo red  l a t e r .
A d d itio n a l O bservations
One s u b je c t  dem onstrated a c o n s id e ra b le  p r o c l iv i ty  fo r  
o v e r t  a g g re s s io n .  The foims of a g g re s s io n  inc luded  pushing, 
s t r i k i n g ,  and v e rb a l  abuse . S ince  th e  re c o rd in g s  of such 
a c t i v i t i e s  were not a s t a t e d  o b je c t iv e  of th e  s tu d y , th e  f r e ­
quency of o v e r t  ag g ress io n  under th e  two s p a t i a l  d e n s i ty  con­
d i t i o n s  could no t be compared a t  a  s u f f i c i e n t  confidence 
l e v e l .  There were sim ply too  many o th e r  mandatory a c t i v i ­
t i e s  to  perform which p ro h ib i te d  a c c u ra te  r e c o rd in g .
K in z e l 's  (1970) f in d in g  t h a t  v io le n t  p r i s o n e r s  r e ­
q u ired  s i g n i f i c a n t l y  g r e a t e r  p e rso n a l  space th a n  n o n -v io len t 
p r i s o n e r s  prompted an in q u iry  in to  th e  above s u b j e c t ' s  mea­
su red  p e rso n a l  space and t e r r i t o r i a l  r e q u ire m e n ts .  The sub­
j e c t  in  q u es tio n  ranked t h i r d  h ig h e s t  in  s e m i-p ro je c t iv e  
p e r s o n a l  space req u irem en ts , w ith  a va lue  of 14.1 cm. The 
group range was .7 cm to  14.8 cm, w ith  a mean o f  5 .2  cm.
The su b je c t  ranked second h ig h e s t  in  d i r e c t  p e rso n a l  space 
req u irem en ts ,  with a t h r e e - d i r e c t i o n a l  mean of 41.5 in c h e s .
I t  w i l l  be r e c a l l e d  t h a t  the  co rresp o n d in g  group mean was 
17 .8  in c h e s ,  w ith  a range of 4 .7  to  7 9 .3 .  The s u b je c t ' s
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d i r e c t i o n a l  p e r s o n a l  space req u irem en ts  were: f r o n t ,  43 .5
in c h e s ;  s id e ,  21 in c h e s ;  and r e a r ,  60 in c h e s .  The above 
ran k in g s  were based  on a t o t a l  of 26 s u b je c ts .
The s u b j e c t ' s  t e r r i t o r i a l  requ irem ents  ranked  t e n th  
h ig h e s t ,  of a s i m i l a r  t o t a l  o f  26 s u b je c t s .  His t e r r i t o r i a l  
v a lu e  o f  60 square  f e e t  may be compared w ith  th e  group mean 
o f  112.3 square  f e e t ,  and range o f .0001 square  f e e t  to  1164 
square  f e e t .  The f r o n t ,  s id e s ,  and back dimensions were v e ry  
s im i l a r — 52 in c h e s ,  45 in c h e s ,  41 in c h es ,  and 48 in c h e s ,  r e ­
s p e c t iv e ly .  Thus th e  l a r g e r  back dimension reco rd ed  w ith  
d i r e c t  p e rso n a l  space measurement was not d u p l ic a te d  w ith  th e  
t e r r i t o r i a l  measurement.
Responses on th e  te rm in a l  q u e s t io n n a ire  to  item  
number 10, "How much did  you en joy  our a r t s  and c r a f t s ? "  
were based  on a f i v e  p o in t  s c a le ,  rang ing  from 1 (no t a t  a l l )  
to  5 (ve ry  much). The r e s u l t s  a r e  summarized below.
S ca le  Number Frequency




(Very much) 5 6
Responses to  item number 11 on the  q u e s t io n n a i r e ,  "How 
much do you l i k e  th e  o th e r  members o f  the  group?" a re  sum­
m arized below.
S ca le  Number Frequency




(Very much) 5 3
CHAPTER IV 
DISCUSSION AND SUMMARY
R e su lts  Summarized 
F ee l in g  s t a t e  d iscom fort l e v e l s  s i g n i f i c a n t l y  (p < 
.05) in c re a s e d  under h ig h  s p a t i a l  d e n s i ty  c o n d i t io n s .
N e ith e r  th e  p e rso n a l  space nor t e r r i t o r i a l  measures suc­
c e s s f u l l y  p r e d ic te d  s u b je c t  f e e l in g  s t a t e  d iscom fort v a r i ­
ance between "normal" s p a t i a l  d e n s i ty  c o n d i t io n s  and h igh  
s p a t i a l  d e n s i ty  c o n d i t io n s .  The d i f fe re n c e  between th e  
pooled  a u d i to ry  MAT v a lu e s  fo l lo w in g  normal and h igh  s p a t i a l  
d e n s i ty  c o n d i t io n s  was i n s i g n i f i c a n t .  However d a ta  a n a ly s i s  
d id  r e v e a l  a s i g n i f i c a n t  (p < .05 )  i n t e r a c t i o n  between p e r ­
so n a l space and changes in  a u d i to ry  MAT v a lu e s .  S u b jec ts  
w ith  h ig h e r  p e rso n a l  space req u irem en ts  ( s e m i-p ro je c t iv e )  
e x h ib i te d  a dec reased  to le r a n c e  f o r  a u d i to ry  s t im u l i  i n t e n s i ­
t i e s  fo llo w in g  h ig h  s p a t i a l  d e n s i ty  c o n d i t io n s .  A s im i la r  
t r e n d  e x i s te d  w ith  h igh  s p a t i a l  ( t e r r i t o r i a l )  s u b je c t s .  S ig ­
n i f i c a n t  in c re a s e s  in  bo th  s y s t o l i c  (p < .005) and d i a s t o l i c  
(p < .05) blood p re s s u re  o ccu rred  under h igh s p a t i a l  d e n s i ty  
c o n d i t io n s .  T e r r i t o r i a l  measures c o r r e l a t e d  in v e rs e ly  w ith  
age (p < .0 5 ) .  D ire c t  and s e m i-p ro je c t iv e  p e rso n a l  space 
measures c o r r e l a t e d  (p < .0 5 ) ,  b u t n e i th e r  p e rso n a l space 
measure c o r r e l a t e d  w ith  th e  t e r r i t o r i a l  m easures.
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E xp lana tion  o f  F ind ings 
P e rso n a l Space Measurements 
Data from th e  d i r e c t  measures o f  p e rso n a l  space r e v e a l  
a pronounced dichotomy between s u b je c ts  p e rm it t in g  c lo s e  ap­
proach and s u b je c t s  m ain ta in ing  r a th e r  la rg e  d is ta n c e s  between 
s e l f  and s t r a n g e r .  The group median s p l i t s  of in d iv id u a l  
mean t h r e e - d i r e c t i o n a l  p e rso n a l space requ irem en ts  were 5 .2  
and 30.2 in c h e s .  This bimodal d i s t r i b u t i o n  of t h r e e -  
d i r e c t i o n a l  p e r s o n a l  space p r im a r i ly  d e p ic ts  th e  in f lu e n c e  
of v a r i a b le s  o th e r  th an  age , as th e  p e rso n a l  space measures 
and age were s t a t i s t i c a l l y  u n c o r re la te d .  M eisels and Guardo 
(1969) have r e p o r te d ,  on th e  b a s is  of s e m i-p ro je c t iv e  t e s t s  
r e s u l t s ,  t h a t  p re a d o le s c e n ts  p lace  them selves c l o s e r  to  
same-sexed p e e rs  under n e u t r a l  and p o s i t iv e  a f f e c t  c o n d i t io n s  
than  do p o s ta d o le s c e n t s .  P o s i t iv e  and n e u t r a l  a f f e c t  co n d i­
t i o n s  in c lu d e d  in te r p e r s o n a l  c o n d it io n s  o f  a c q u a in ta n c e ,  l i k e ,  
group f r i e n d s ,  and f r i e n d .  S u p e r f i c i a l l y ,  th e  r e l a t i o n s h i p  
between p e rso n a l  space and age e s t a b l i s h e d  w ith  th e  p re s e n t  
s tudy  and M eise ls  and Guardo' s s tudy  a re  c o n t r a d ic to r y .  A 
more in -d e p th  exam ination  r e s o lv e s  the  apparen t d i s p a r i t y .
The s tudy  p o p u la t io n  d id  no t inc lude  r e p r e s e n t a t i v e s  from 
g rades  n in e  and t e n ,  and th e  age samples o f  th e  s tu d y  popu­
l a t i o n  were ex trem ely  sm a ll .  Furtherm ore , th e  c u l t u r a l  d i ­
v e r s i t y  r e p re s e n te d  w ith in  th e  s u b je c t  p o p u la t io n  exceeded 
th e  co rresp o n d in g  d i v e r s i t y  i n  M eise ls  and Guardo' s s tu d y .
In  c o n s id e r a t io n  o f  th ese  p o in t s ,  c u l t u r a l  v a r i a b le s  
appear to  dominate the  ex p ress io n  of th e  numerous o th e r
63
v a r ia b le s  operan t in  d e te rm in ing  p e rso n a l  space . Supporting  
t h i s  h y p o th e s is ,  Watson (1970) has v e r i f i e d  th a t  c u l t u r a l  
background can d i f f e r e n t i a t e  p e rso n a l  space requ irem en ts  
w ithou t in c lu s io n  of o th e r  s o c ia l  and p sy c h o lo g ica l  v a r i ­
a b l e s ,  L i t t l e  (1968) has e s ta b l i s h e d  th a t  the  n a tu re  of th e  
i n t e r a c t i o n ,  th e  degree o f  acq ua in tance  a t t r i b u t e d  to  dyad 
members, th e  s e t t i n g  of th e  i n t e r a c t i o n ,  th e  sex and sha red  
b e l i e f s  o f  th e  dyàd member, and th e  sex and c u l t u r a l  back­
ground of the  s u b je c ts  a r e  im portan t f a c t o r s  in  modifying 
d is ta n c e  between s e m i-p ro je c t iv e  f i g u r e s .  Conceivably, age 
emerges as an im portan t v a r i a b le  in  th e  d e te rm in a t io n  o f  
p e rso n a l  space on ly  when th e  c o n d i t io n s  of la rg e  sample num­
b e rs  and c u l t u r a l  homogeneity a re  s a t i s f i e d .  Twenty-seven 
p e rc e n t  of the  s u b je c ts  f a i l e d  to  ex p ress  any obse rvab le  
v e rb a l  or nonverbal a n x ie ty  over th e  approach of a s t r a n g e r ,  
w ith  approxim ately  equa l r e p r e s e n ta t i o n  from th e  younger 
(8 -1 0  y e a rs )  and o ld e r  (11-14) boys. In  p a r t ,  t h i s  may r e ­
f l e c t  s o c i a l  and p sy c h o lo g ic a l  evidence v e r i f y in g  th e  occu r­
rence  of a p e r io d  o f m utual a t t r a c t i o n  between l i k e  se x e s ,  
commencing in  the  e a r l y  e lem en tary  school ages and waning 
in  th e  e a r ly  ju n io r  h igh  a g e s .  G e n e ra l iz a t io n  of t h i s  f i n d ­
ing to  o th e r  age groups th e r e f o r e  would be unw arran ted .
The v a l i d i t y  o f  th e  s e m i-p ro je c t iv e  techn ique as an 
in s trum en t to  measure p e rso n a l  space might be j u s t i f i a b l y  
q u es tio n ed . Upon a p p ro p r ia te  co n v e rs io n , Addis (1966) used 
a s im i la r  s e m i-p ro je c t iv e  tech n iq u e  and ob ta ined  v a lu es  in
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e x c e l le n t  accordance w ith  p u b lish ed  d i r e c t  measures o f  p e r ­
sonal space . The p re s e n t  s tudy  p ro v id es  support f o r  th e  
u t i l i t y  and v a l i d i t y  o f  the  s e m i-p ro je c t iv e  te c h n iq u e s .
The c o r r e l a t i o n  of th e  d i r e c t  and s e m i-p ro je c t iv e  te ch n iq u es  
( r  = .446, p < .05) i s  r e s p e c ta b le  under the  experim en ta l 
l i m i t a t i o n s .
S evera l f a c t o r s  in h e re n t  in  th e  experim en ta l des ign  
m it ig a te  h ig h e r  c o r r e l a t i o n  o f  the  two te c h n iq u e s .  F i r s t ,  
the  s o c ia l  s tim ulus c o n d i t io n s  were d i s s i m i l a r — th e  d i r e c t  
techn ique employed a  s t r a n g e r  and th e  s e m i-p ro je c t iv e  t e c h ­
nique a "boy in  your c l a s s  you sometimes p la y  w i th ."  Sub­
j e c t  ran k in g  o f  p e rso n a l  space v a lu es  might d i f f e r  from one 
s o c ia l  s t im u lu s  c o n d i t io n  to  a n o th e r .  For in s t a n c e ,  a de­
pendent, withdrawn c h i ld  might group rank very h ig h  in  p e r ­
sona l space requ irem en ts  w ith  s t r a n g e rs  and r e l a t i v e l y  low 
in  p e rso n a l  space req u irem en ts  w ith  f r i e n d s  or a c q u a in ta n c e s .
The age and p h y s ic a l  s iz e  of th e  same-sexed p ee rs  used 
w ith  th e  d i r e c t  measures approximated su b je c t  age and s i z e .  
In  c o n t r a s t ,  th e  s u b je c t s  presumably responded to  th e  sem i- 
p ro je c t iv e  ta s k  on th e  b a s is  of p r o je c t io n  o f  a p e e r  v ery  
s im i la r  to  th em se lv es . Such s u b t le  d i f f e re n c e s  in  th e  p e r ­
ce p tio n  of th e  s t a t u r e  and demeanor o f  th e  pee r  th e  s u b je c t  
i n te r a c te d  w ith  would in tro d u c e  e r r o r .
F in a l ly ,  th e  experim enta l s e t t i n g s  of th e  two te c h ­
niques d i f f e r e d ;  d i r e c t  measures were ob ta ined  in  th e  con­
f in e s  of a room, and th e  s e m i-p ro je c t iv e  measures o b ta in ed  
in  an outdoor s i t e .  As s t a t e d  p re v io u s ly ,  L i t t l e  (1968) has
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p u b lis h e d  ev idence th a t  th e  s e t t i n g  of th e  i n t e r a c t i o n  modi­
f i e s  in t e r p e r s o n a l  d i s t a n c e .  A w e ll -d e s ig n e d  experim enta l 
a n a ly s i s  o f  th e  c o m p arab il i ty  of th e  two te ch n iq u e s  would 
demand i d e n t i c a l  s e t t i n g s .
Some d a ta  in  the  l i t e r a t u r e  perm it a t  l e a s t  a cu rso ry  
comment on th e  r e l i a b i l i t y  o f  th e  s e m i-p ro je c t iv e  te c h n iq u e .  
Guardo (1969) has p u b lish ed  r e s u l t s  of s e m i-p ro je c t iv e  mea­
s u re s  of p e rso n a l  space w ith  s ix t h  g r a d e r s .  The s i l h o u e t t e s  
employed in  t h i s  s tudy  were r e p l i c a t e s  of th o se  used by 
Guardo. The s o c ia l  s tim u lus  s i t u a t i o n s  between th e  p re se n t  
s tu d y  and G uardo 's  were ana logous. The s i x t h  g r a d e r s '  mean 
was 1 .34  in c h e s ;  th e  e leven  to  tw elve yea r  o ld  s tudy p o pu la ­
t i o n  mean was 5 .3  c e n t im e te r s ,  or 2 .08  in c h e s .  The h ig h er  
s tu d y  p o p u la t io n  mean might be accounted  f o r  on th e  b a s is  o f  
d i f f e r i n g  experim en ta l environm ents (c lassroom  v ersus  y a rd ) ,  
th e  in c lu s io n  o f  fem ales in  G uardo 's  s tu d y ,  and th e  l im i te d  
sample number o f ages e lev en  and tw elve (n = 6) in  the  p re ­
se n t  s tu d y .  The spacious outdoor s e t t i n g  might p a r t i c u l a r l y  
augmt v ': s p a t i a l  d i s t a n c e s .
Thus th e  s tudy  does lend  q u a l i f i e d  support fo r  the  con­
t in u e d  u t i l i z a t i o n  of s e m i-p ro je c t iv e  te c h n iq u e s  to  measure 
p e r s o n a l  sp a ce , a lthough such an a p p r a i s a l  was not a s t a t e d  
o b j e c t i v e .  The two measures were used  to  examine t h e i r  
a p p l i c a b i l i t y  in  p r e d ic t in g  v a r i a b le  resp o n se  to  crowding.
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P erso n a l  Space and S p a t ia l  D ensity  C onditions 
Why were p e rso n a l  space requ irem en ts  in e f f e c t i v e  in  
p r e d ic t in g  d i f f e r e n c e s  in  f e e l in g  s t a t e  d isco m fo rt  under 
normal and h ig h  d e n s i ty ?  On the  b a s i s  of e x i s t i n g  knowledge 
concern ing  p e rso n a l  sp ace , one would expect t h a t  th o se  sub­
j e c t s  e x h i b i t in g  la rg e  p e rso n a l space requ irem en ts  would ex­
p e r ie n c e  g r e a t e r  d iscom fo rt under crowded c o n d i t io n s  than  low 
p e r s o n a l  space s u b je c t s .  The p e rso n a l  space v a lu es  as de­
te rm in ed  by th e  s e m i-p ro je c t iv e  tech n iq u e  most c lo s e ly  ap­
prox im ated  th e  s o c i a l  s tim ulus c o n d i t io n  o f  th e  group in  
t h a t  d is ta n c e  was measured between th e  s u b je c t s  and "a boy 
i n  your c l a s s  you sometimes play w i th . "  S ince  the group was 
in c o h e s iv e  a t  th e  in c e p t io n  of th e  ex p erim en t, the  two s o c ia l  
s t im u lu s  c o n d i t io n s  were com parable. The r e s u l t s  based on 
th e  s e m i-p ro je c t iv e  p e rso n a l  space v a lu e s  were in  th e  p re ­
d ic te d  d i r e c t i o n ,  bu t were s t a t i s t i c a l l y  i n s i g n i f i c a n t .
The f a i l u r e  o f  th e  p e rso n a l space measures a s  p r e d ic ­
t i v e  in s t ru m e n ts  might be exp la ined  on th e  b a s i s  of domina­
t i o n  by one o r  more a d d i t io n a l  f a c t o r s .  For example, c u l t u r a l  
and s o c ia l  v a r i a b l e s  might p ro foundly  a l t e r  th e  a n x ie ty  i n ­
duced by in v a s io n  of p e rso n a l space . Even though e s t a b l i s h ­
ment of th e  r e l a t i v e  weight of f a c t o r s  de te rm in ing  s p a t i a l  
needs was no t a s p e c i f i e d  goal of t h i s  s tu d y ,  one might con­
c lu d e  t h a t  th e  c u l t u r a l  d iv e r s i ty  o f  the  sample p o p u la t io n  
has  supe rseded  th e  p e rso n a l  space measures i n  im portance.
The p o s s i b i l i t y  e x i s t s  t h a t  th e  h igh  s p a t i a l  d e n s i ty  
c o n d i t io n  was s u f f i c i e n t l y  advers ive  to  mask the  p r e d ic te d
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d i f f e r e n t i a l  resp o n se  based  on p e rso n a l space req u irem en ts .  
Both th e  f e e l in g  d isco m fo rt  instrum ent and th e  te rm in a l  ques­
t i o n n a i r e  support th e  prem ise of in c re ase d  d iscom fort en­
gendered under th e  h ig h  s p a t i a l  d e n s i ty  c o n d i t io n ,  even 
though v e rb a l  e x p re s s io n  of d iscom fort was absent du ring  
the  p e r io d  of ex p e rim en ta l  in t e r v e n t io n .  Whether th e  ad- 
v e rs iv e n e ss  of the  crowded room was of a magnitude th a t  
would su b ju g a te  th e  v a r i a b l e  of p e rso n a l space requ irem en ts  
remains a moot q u e s t io n .  The v e ry  low F va lues  c a lc u la te d  
from th e  i n t e r a c t i o n  o f  p e rso n a l  space and room d iscom fort 
might be co n s tru ed  as ev idence a g a in s t  th e  su b ju g a tio n  o f 
the  v a r i a b le  of p e r s o n a l  space by the  ad v e rs iv en ess  of th e  
high  s p a t i a l  d e n s i ty  c o n d i t io n .
I t  may be contended  t h a t  the  measurement of f e e l in g  
s t a t e  d iscom fort was i n s e n s i t i v e  under th e  given c o n d i t i o n s .
In r e b u t t a l ,  th e  model room s iz e  and i n t e n s i t y  p roduct v a lu es  
were s i g n i f i c a n t l y  (p < ,05) g r e a te r  under h igh  s p a t i a l  den­
s i t y  c o n d i t io n s  th a n  normal d e n s i ty  c o n d i t io n s ,  as expec ted . 
The wide range of v a lu e s  su g g e s ts  th a t  the  d is c r im in a to ry  
powers of th e  in s tru m e n t a re  adequate . Also the in s tru m en t 
va lu es  d id  c o r r e l a t e  ad e q u a te ly  w ith  q u e s t io n n a ire  d a ta  a t  the 
te rm in a t io n  of the ex p erim en t.
A more p la u s ib le  c r i t i c i s m  of th e  in strum en t developed 
to  measure f e e l in g  s t a t e  d iscom fort contends th a t  t h e  v a lu es  
o b ta ined  r e f l e c t  not on ly  th e  d iscom fort due to  th e  p rox im ity  
of o th e r  s u b je c t s ,  b u t a l s o  i n t e r n a l  energy or a c t i v i t y  l e v e ls
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and p r i o r  c o n d i t io n in g .  Those s u b je c t s  in h e re n t ly  more a c t iv e  
would have, o f  n e c e s s i ty ,  r e q u i r e d  g r e a t e r  space . S u b jec ts  
co n d i t io n e d  to  occupying la rg e  space might have f e l t  more "a t 
home" in  a  l a r g e r  a re a  even though th e  d iscom fort l e v e l  ex­
p e r ie n c e d  might have been minimal w ith in  th e  high s p a t i a l  
d e n s i ty  room.
S p a t ia l  ( T e r r i t o r i a l )  Measures 
The in v e rse  c o r r e l a t i o n  o f  t e r r i t o r i a l  measures w ith  
age re c e iv e s  support v ia  ev idence from d iv e rse  so u rce s .  On 
the  b a s is  of y e a rs  of c lassroom  e x p e r ie n c e ,  the  school ac­
c r e d i t a t i o n  agencies  o f  many s t a t e s  have e s ta b l i s h e d  g r e a t e r  
classroom  s iz e  per p u p i l  minimums fo r  k in d e rg a r te n  c h i ld re n  
th a n  f o r  elem entary  school c h i ld r e n .  Many school a d m in is t ra ­
t o r s  a ttem pt t o  e i th e r  p rov ide  l a r g e r  classroom s or l im i t  
en ro llm en ts  w ith in  k in d e rg a r te n ,  f i r s t ,  and second g ra d es .  
F i r s t ,  second, and t h i r d  grade i n s t r u c t o r s  o f te n  experience  
d i f f i c u l t y  in  r e s t r i c t i n g  p h y s ic a l  m o b i l i ty  w ith in  the  c l a s s ­
room. Prominence of la rg e  muscle a c t i v i t y  in  com bination w ith  
s h o r t  a t t e n t i o n  spans c o n s t i t u t e  a s e r io u s  problem fo r  te a c h ­
e rs  a t tem p tin g  to m a in ta in  o rd e r  in  th e  e a r l i e r  g ra d e s .  Num­
erous younger boys le a rn  b e s t  th rough  p h y s ic a l  means, as con­
t r a s t e d  to  a u ra l  and v i s u a l  means (Riesman, 1964). Young 
c h i ld r e n  employ disp lacem ent a c t i v i t i e s  such as s c ra tc h in g  
h ead s , shaking le g s ,  and p u l l in g  a t  t h e i r  c lo th e s  w ith 
g r e a t e r  frequency than  o ld e r  c h i ld r e n  (Musser, 1970). Such 
coping mechanisms n e c e s s i t a t e  in c re a s e d  sp a ce . Furtherm ore,
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th e  t e r r i t o r i a l  measures might i n t e r a c t  w ith  s o c i a l i z a t io n  
p a t t e r n s ;  as  s o c i a l i z a t i o n  p ro g re s se s ,  t e r r i t o r i a l  needs 
d e c l in e .
Age must be a com parative ly  im portan t v a r ia b le  in  
determ in ing  t e r r i t o r i a l  needs, as the d i v e r s i t y  of c u l t u r a l ,  
s o c i a l ,  and p sy c h o lo g ic a l  v a r ia b le s  o f  th e  s tu d y  p o p u la tio n  
might be expec ted  to  mask th e  e f f e c t s  of any s in g le  v a r i a b l e .  
As d isc u sse d  p re v io u s ly ,  th e re  i s  a h igh  p r o b a b i l i t y  th a t  th e  
in v e rse  r e l a t i o n s h i p  expected between p e rso n a l  space and age 
was masked by c u l t u r a l  and s o c ia l  v a r ia b le s  which were un­
c o n t r o l l e d .  S ince an in v e rse  r e l a t io n s h ip  between t e r r i t o r i a l  
measures and age was observed , i t  may be c o n je c tu re d  th a t  
t e r r i t o r i a l  needs are  more profoundly  in f lu e n c e d  by f a c to r s  
in t im a te ly  a s s o c ia te d  w ith  ch ro n o lo g ic a l  ag e .  For example, 
t r a n s i t i o n  from uncoord inated  la rg e  muscle a c t i v i t y  to  co­
o rd in a te d  f in e  muscle a c t i v i t y  c h a r a c t e r i s t i c a l l y  p a r a l l e l s  
b io lo g ic a l  a g in g .  The in c rease d  t e r r i t o r i a l  v a lu es  recorded  
w ith  th e  younger boys might d e p ic t  g r e a te r  demands fo r  phys­
i c a l  space due t o  e x ten s iv e  la rg e  muscle a c t i v i t y .
T e r r i t o r i a l  measures were s t a t i s t i c a l l y  u n c o r re la te d  
w ith  e i t h e r  measure o f  p e rso n a l space . Two major p la u s ib le  
e x p la n a t io n s  f o r  the absence of c o r r e l a t i o n  a re  p resen ted  
below;
1. There i s  evidence from t h i s  s tudy  t h a t  p e rsona l 
space and t e r r i t o r i a l  measures are  m a n ife s ta t io n s  o f  two 
s e p a ra te  s p a t i a l  components r a th e r  than  of a  u n i ta ry  s p a t i a l  
behav io r  component. F i r s t ,  th e  t e r r i t o r i a l  measures were
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c o r r e l a t e d  w ith  age u n l ik e  bo th  measures of p e rso n a l  s p a c e . 
Secondly, s in c e  p e rso n a l  space and t e r r i t o r i a l  measures were 
s t a t i s t i c a l l y  u n c o r r e la te d  th e y  a re  e i t h e r  v a l id ly  or i n -  
v a l i d l y  in d ep en d en t.  I n v a l i d i t y  cou ld  r e s u l t  i f  th e  measures 
might have been in f lu e n c e d  by in d iv id u a l  v a r i a t io n s  in  c r e ­
a t i v i t y ,  f a n ta s y ,  and a c t i v i t y  l e v e l s .  F in a l ly ,  a lthough  
th e se  measures a re  s t a t i s t i c a l l y  u n c o r r e la te d ,  they  a re  bo th  
capab le  o f  d i f f e r e n t i a t i n g  s u b je c ts  on the b a s i s  of a u d i to ry  
MAT changes under normal and h igh d e n s i ty .  This f i n a l  p o in t  
i s  e la b o ra te d  l a t e r  in  th e  d i s c u s s io n .
2. Data from s o c i a l  psychology and psychology p u rp o r t  
t h a t  a la c k  o f  e x te r n a l  s t r u c t u r e  enhances ex p ress io n  of gen­
u ine  i n t e r n a l  f e e l in g s  ( S h e r i f , 1969). By th e  n a tu re  o f  th e  
ex perim en ta l p ro c e d u re s ,  t e r r i t o r i a l  measurement imposed l e s s  
s t r u c t u r e  upon th e  s u b je c t .  However, the wide range o f  t e r ­
r i t o r i a l  and p e rso n a l  space re sp o n ses  suggests  th a t  the  
"experim en ta l demand c h a ra c te r "  of th e  measurements was o f  
in c o n s e q u e n t ia l  magnitude. The l im i te d  sample s iz e  in  con­
ju n c t io n  w ith  th e  experim en ta l e r r o r  i n  measurement of d i r e c t  
p e rso n a l  space would be expected  to  in f lu e n c e  the  c o r r e l a t i o n s  
to  some e x t e n t .  Even assuming t h a t  p e rso n a l space and t e r r i ­
t o r i a l  measures are  c o r r e l a t e d ,  i t  seems dubious th a t  th e  
l im i te d  ex p e rim en ta l  e r r o r  o f  th e  measurements could com­
p l e t e l y  account fo r  such low c o r r e l a t i o n  c o e f f i c i e n t s .
The in e f f i c a c y  o f  th e  t e r r i t o r i a l  measures in  p r e ­
d ic t in g  s u b je c t  f e e l in g  s t a t e  d iscom fort under high s p a t i a l  
d e n s i ty  might in d ic a te  t h a t  the  component of s p a t i a l  b eh a v io r
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q u a n t i f i e d  by th e  t e r r i t o r i a l  measures assumed r e l a t i v e  unim­
p o r tan c e  w ith in  th e  group i n t e r a c t i o n s .  As an a l t e r n a t i v e  
e x p la n a t io n ,  th e  h igh  s p a t i a l  d e n s i ty  c o n d i t io n s  might have 
been s u f f i c i e n t l y  u n p ro p i t io u s  to  th e  s u b je c t s ,  th u s  masking 
p r e d i c t a b i l i t y  by any v a r i a b l e .
A ggress ion , P e rso n a l  Space, and T e r r i t o r i a l  Requirements 
Although e s s e n t i a l l y  as  an a s id e  to  the  s tu d y , the p e r ­
so n a l space and t e r r i t o r i a l  measurements of th e  p re v io u s ly  
i d e n t i f i e d  (page 59) p h y s ic a l ly  a g g re s s iv e  s u b je c t  m erit 
c o n s id e r a t i o n .
The c a se  c o r ro b o ra te s  two of K in z e l 's  o b se rv a tio n s  of 
v i o l e n t  p r i s o n e r s .  From a  sample t o t a l  o f  26 boys, t h i s  sub­
j e c t  ranked second h ig h e s t  in  th e  d i r e c t  measures of p e rso n a l  
space and t h i r d  h ig h e s t  i n  th e  s e m i-p ro je c t iv e  m easures. 
Secondly , th e  r e a r  zone p e rso n a l  space of the  s u b je c t  ap p ro x i­
mated th e  sum of th e  f r o n t  and s id e  zones . The v io le n t  p r i s ­
oners  s tu d ie d  by K inze l e x h ib i te d  s i g n i f i c a n t l y  g r e a t e r  t o t a l  
and r e a r  zone p e rso n a l  space requ irem en ts  as c o n t r a s te d  to  
n o n -v io le n t  p r i s o n e r s .
One might expect th e  ex p ress io n  of ag g ress io n  through 
s p a t i a l  b eh a v io r  to  be p ro found ly  in f lu e n c e d  by s o c i a l  sanc­
t i o n s .  For example, i f  p h y s ic a l  ag g re s s io n  i s  condemned 
s o c i a l l y ,  an a g g re s s iv e  p e rso n  might co n sc io u s ly  o r  uncon­
s c io u s ly  a t tem p t to  cope w ith  t h i s  c o n f l i c t  between in t e r n a l  
d r iv e s  and e x t e r n a l  s a n c t io n s  by in c re a s in g  th e  space between 
h im s e lf  and o th e r s .  S ince th e  e x p re ss io n  of p h y s ic a l
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a g g re s s io n  upon o th e r s  i s  condemned by New Testament th e o lo g y , 
i t  would be expec ted  t h a t  the  s tu d y  p o p u la t io n  would be p a r ­
t i c u l a r l y  a f f e c t e d .
The s u b je c ts  t e r r i t o r i a l  v a lu es  were not u n u su a lly  
l a r g e ,  c o n t r a d ic t i n g  e x p e c ta t io n s  based on observed c o r r e l a ­
t i o n s  between a g g re s s io n  and in c re a se d  t e r r i t o r i a l  demands 
in  a n im a ls .  The t e r r i t o r i a l  v a lu e s  a lso  oppose an ecd o ta l  
ev idence t h a t  c h i ld r e n  commonly express  ag g ress io n  th rough  
t e r r i t o r i a l  means. The degree of ag g ress iv en ess  in  boys 
might be ex p ressed  q u a n t i t a t i v e l y  as in c re a se d  c o n t ro l  and 
defense  o f  neighborhood a re a s  or q u a l i t a t i v e l y  as c o n t ro l  
over  d e s i r a b le  p layground equipment such as clim bing b a r s ,  
s l i d e s ,  and see -saw s . The l im i te d  da ta  ren d e rs  a n a ly s i s  of 
th e  d i s p a r i t y  im p ru d en t.
A udito ry  MAT Values and S p a t ia l  D ensity
I t  was h y p o th e s ized  th a t  a u d i to ry  MAT v a lu es  would de­
c re a s e  under crowded c o n d i t io n s .  The h y p o th es is  was based  
on two p rem ises .  I f  a u d i to ry  MAT values a re  in f lu e n c e d  by 
l e v e l s  of o th e r  senso ry  s t im u l i  (senso ry  g e n e r a l i z a t i o n ) ,  
th e n  th e  prom inent in c re a s e  in  v i s u a l ,  t a c t i l e ,  and a u d i to ry  
sen so ry  s t im u l i  under s p a t i a l  d e n s i ty  c o n d i t io n s  would con­
c e iv a b ly  be co u n te rb a lan ced  by a subsequent a ttem pt to  de­
c re a s e  senso ry  o u tp u t . Another reason  f o r  p re d ic t in g  a de­
c re a s e  in  MAT v a lu e s  under high s p a t i a l  d e n s i ty  c o n d i t io n s  
in v o lved  th e  p ro b ab le  c o r r e l a t i o n  between in t e r n a l  l e v e l s  
o f  f r u s t r a t i o n  induced by crowding, and th e  d isp lace d
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ex p re s s io n  o f  t h i s  f r u s t r a t i o n  in  terms of lowered a u d i to ry  
MAT v a lu e s .
The pooled d a ta  from a l l  s u b je c ts  f a i l e d  to  support 
th e  h y p o th e s is  of a  s i g n i f i c a n t  dec rease  of MAT v a lu es  under 
high d e n s i ty  c o n d i t io n s .  Although th e  v a lu e s  were g e n e ra l ly  
in  th e  p r e d ic te d  d i r e c t i o n ,  th e  e f f e c t  f a i l e d  to  reac h  s t a ­
t i s t i c a l  s ig n i f i c a n c e .  When the  s u b je c ts  were subd iv ided  
on th e  b a s i s  of p e rso n a l  space re q u ire m e n ts ,  th e  experim enta l 
p r e d ic t io n s  were u p h e ld . Support was based  p r im a r i ly  on d a ta  
d e r iv ed  from T r i a l s  1 and 2, r a th e r  th an  on d a ta  derived  from 
th e  combined four t r i a l s .  A cogent argument could  be p re ­
se n ted  th a t  the d a ta  d e r iv e d  s o le ly  from T r i a l s  1 and 2 would 
be of g r e a t e r  v a l i d i t y .  As c i t e d  in  Chapter I I I ,  th e  s u b je c ts  
d id  express  p ro g re ss iv e  d is tu rb a n c e  r e l a t i v e  to  th e  e x p e r i ­
mental demand o f  th e  sensory  overload  ex p erim en t. Based on 
t h i s  o b se rv a tio n ,  experim en ta l e r r o r  would in c re a s e  w ith  
each su c cess iv e  t r i a l .
As contended p re v io u s ly ,  th e  s e m i-p ro je c t iv e  techn ique  
would be th e  p r e f e r e n t i a l  choice of th e  two tech n iq u e s  to  
p r e d ic t  s u b je c t  re sp o n se .  The s i g n i f i c a n t  (F = 6 .79 , p . <
.05) i n t e r a c t i o n  between p e rso n a l  space ( s e m i-p ro je c t iv e )  and 
MAT v a lu es  fo llow ing  h igh  and normal s p a t i a l  d e n s i ty  cond i­
t io n s  can be ex p la in e d .  High p e rso n a l  space s u b je c ts  would 
be expected  to  experience  g r e a te r  senso ry  overload  le v e ls  
an d /o r  f r u s t r a t i o n  l e v e l s  under h igh s p a t i a l  d e n s i ty  condi­
t io n s  than  low p e rso n a l space s u b je c t s .  The p rox im ity  of 
o th e r  s u b je c ts  should  command g r e a t e r  a t t e n t io n  when
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v i o l a t i o n  o f  p ersona l space o c c u rs ,  as c o n t ra s te d  to  o th e r  
s o c i a l  i n t e r a c t i o n s  where p e r s o n a l  space remains i n v io l a t e d .  
G rea te r  compulsory a t t e n t i o n  to  our most im portant sensory  
so u rce , o tjie r  peop le , might induce e f f e c t s  s im i la r  i n  n a tu re  
to  experim en ta l la b o ra to ry  in d u c t io n  of sensory  o v e r lo a d . 
Perhaps senso ry  overload  s t a t e s  a r e  p a r t i a l l y  r e sp o n s ib le  
f o r  th e  d iscom fort and d i s o r i e n t a t i o n  experienced by some 
in d iv id u a ls  upon en tran ce  in to  h igh  s p a t i a l  d e n s i ty  cond i­
t i o n s .  F u r th e r  im p l ic a t io n s  w i l l  be expounded l a t e r  in  
t h i s  c h a p te r .
The p r a c t i c a l  s ig n i f ic a n c e  o f  a mean decrease  of 5 .5  
dbA in  th e  MAT values fo llo w in g  h ig h  s p a t i a l  d e n s i ty  might 
be q u e s t io n e d .  From th e  s ta n d p o in t  of simple a u d i to ry  me­
c h a n ic s ,  a decrease o f 5 .5  d e c ib e ls  w ith in  th e  experim en ta l 
ranges o f  approxim ately  84 to  90 d e c ib e ls  r e p re s e n ts  con­
s id e r a b le  magnitude. A d e c ib e l  decrease  of 5 .5  i s  equ iva­
l e n t  to  a  power o r  i n t e n s i t y  r e d u c t io n  of a f a c t o r  o f  7 .4  
(log^Q 5 .5  X  10).
The very  sm all increm ents o f  MAT v a lu es  observed w ith  
low p e rso n a l  space s u b je c ts  under h igh  d e n s i ty  c o n d i t io n s  
might be simply w ith in  th e  j u r i s d i c t i o n  of experim en ta l 
e r r o r .  However, the constancy of th e  in c re a se  might w arrant 
f u r t h e r  r e s e a rc h .
The r o le  of h a b i tu a t io n  in  th e  MAT experim ent should 
be c l a r i f i e d .  I t  w i l l  be r e c a l l e d  t h a t  during  c a l i b r a t i o n  
of th e  w hite  sound d e c ib e l  l e v e l s  in  both normal and h igh
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f
d e n s i ty  rooms, th e  a c o u s t i c a l  c h a r a c t e r i s t i c s  o f  the  high 
d e n s i ty  room n e c e s s i t a t e d  reduced c a l i b r a t i o n s .  T h ere fo re , 
s in c e  th e  h igh  d e n s i ty  room in  a c t u a l i t y  a m p lif ie d  group 
sound l e v e l s  t o  a g r e a t e r  e x te n t  th a n  th e  normal d e n s i ty  
room, h a b i tu a t io n  to  h igh  sound i n t e n s i t i e s  shou ld  have 
occurred  to  a g r e a t e r  degree under h ig h  d e n s i ty  c o n d i t io n s  
th a n  norm al. Thus one would p r e d ic t  a r e l a t i v e  in c re a se  in  
sound i n t e n s i t i e s  t o l e r a t e d  under h igh  s p a t i a l  d e n s i ty .
Applied to  th e  r e s u l t s  o f  th e  s tu d y , t h i s  r e c o g n i t io n  en­
hances th e  s ig n i f i c a n c e  of th e  r e s u l t s .
C a re fu l  a n a ly s i s  of th e  d a ta  does perm it some specu­
l a t i o n  in  re g a rd  to  whether th e  dec rease  in  MAT v a lu es  
under crowding r e p r e s e n t s  a f u n c t io n  o f  senso ry  overload  or 
o f i n t e r n a l  f r u s t r a t i o n .  I f  f r u s t r a t i o n  were the  prim ary 
cause , then  one would expect t h a t  th e se  n e g a t iv e  f e e l in g s  
would have been t r a n s l a t e d  as  in c re a s e s  in  f e e l in g  s t a t e  d i s ­
com fort v a lu e s ,  reco rd ed  as th e  p roduct o f model room s iz e  
changes and i n t e n s i t y  v a lu e s .  The f e e l i n g  s t a t e  d iscom fort 
v a lu es  o f  low and h igh  p e rso n a l  space s u b je c t s  were no t d i f ­
f e r e n t  under th e  two d e n s i ty  c o n d i t io n s .  In  a d d i t io n ,  a com­
p a ra b le  a n a ly s i s  of v a r ia n c e  u s in g  on ly  model room s iz e  change 
v a lu e s  as in d i c a t o r s  of f e e l i n g  d iscom fo rt rev ea led  no d i f ­
fe re n c e s  w ith in  low and h igh  p e rso n a l  space s u b je c t s .  In  
c o n s id e ra t io n  of t h i s  ev idence , th e  d ec rease  i n  MAT v a lu es  
under h igh  s p a t i a l  d e n s i ty  by h igh  p e r s o n a l  space s u b je c ts  
p robab ly  does r e f l e c t  i n i t i a l  a t tem p ts  to  dec rease  senso ry  
in p u t .  A t e n t a t i v e  co n c lu s io n  might be reached  th a t  th e  h igh
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s p a t i a l  d e n s i ty  c o n d i t io n  d id  induce se n so ry  overload , but 
on a s e l e c t i v e  b a s i s .
In  r e t r o s p e c t ,  t h a t  p e rso n a l  space requirem ents would 
d i f f e r e n t i a t e  a u d i to ry  MAT responses  and no t f e e l in g  s t a t e  
d iscom fo rt responses  under normal and h ig h  s p a t i a l  d e n s i ty  
assumes c r e d i b i l i t y .  Whereas MAT v a lu e  change might be 
i n t e g r a l l y  dependent upon th e  p ro x im ity  of o th e rs ,  th e  f e e l ­
ing  s t a t e  d iscom fort v a lu e s  might a l s o  r e f l e c t  a c t i v i t y  
l e v e l s  and p r i o r  c o n d i t io n in g .
Since t e r r i t o r i a l  requ irem en ts  were u n c o rre la te d  w ith  
p e rso n a l  space re q u ire m e n ts ,  i t  would be l o g i c a l  to assume 
th a t  t e r r i t o r i a l  measures would f a i l  to  p r e d i c t  d i f f e r e n t i a l  
MAT response  under  normal and h igh  d e n s i ty  c o n d i t io n s .  How­
ever as p re v io u s ly  m entioned, th e  i n t e r a c t i o n  of t e r r i t o r i a l  
requ irem en ts  and MAT v a lu e  change fo l lo w in g  normal and h igh  
s p a t i a l  d e n s i t i e s  d id  approach s ig n i f i c a n c e  (F = 3 .1 6 ) ,  and 
was i n  th e  a n t i c ip a te d  d i r e c t i o n .  High t e r r i t o r y  s u b je c ts  
d ecreased  MAT v a lu es  by a mean of 4 .2  dbA under high s p a t i a l  
d e n s i ty ,  and low t e r r i t o r y  s u b je c ts  in c re a s e d  MAT v a lu es  by 
a mean o f  1 .8  dbA ( T r i a l s  1 , 2 ) .
Both p e rso n a l  space ( s e m i-p r o je c t iv e )  and t e r r i t o r i a l  
measures a re  a s s o c ia te d  w ith  a d ec rease  of au d ito ry  MAT v a lu e s  
fo llo w in g  crowded c o n d i t io n s ,  a lthough  ad m itte d ly , th e  t e r ­
r i t o r i a l  a s s o c ia t io n  rem ains weak. T h is  fu n c tio n a l  overlap  
of t e r r i t o r i a l  and p e rso n a l  space measures becomes e n ig ­
matic upon c o n s id e r a t io n  o f  the  absence o f  c o r r e la t io n
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(r_  = - .1 0 )  between th e  p e rso n a l  space measures and th e  t e r ­
r i t o r i a l  m easures. F u rtherm ore , th e  t e r r i t o r i a l  measures 
in v e r s e ly  c o r r e la te d  w ith  age ( r^  = - .3 8 6 )  whereas th e  p e r ­
so n a l space measures were u n c o r r e la te d  w ith  age. In  view of 
th e s e  i n t e r r e l a t i o n s h i p s ,  th e  p e rso n a l  space ( s e m i-p ro je c t iv e )  
te c h n iq u e  and th e  t e r r i t o r i a l  measurement techn ique  might be 
m easuring  s e p a ra te  components o f  s p a t i a l  b eh a v io r ,  as a l lu d ed  
to  e a r l i e r  i n  th e  d is c u s s io n .  I f  th e  t e r r i t o r i a l  measures 
were sim ply an i n f e r i o r  measure of th e  same s p a t i a l  behavior 
component be ing  measured by p e rso n a l  space , th en  a t  l e a s t  
some degree o f  c o r r e l a t i o n  would be expected between the  
two m easures.
H eart Rate and Blood P re s su re  Change Following 
High S p a t i a l  D ensity
The experim en ta l p rocedure  employed to  measure h e a r t  
r a t e  and blood p re ssu re  change proved adequate . The same 
p e rso n  reco rd ed  su b je c t  blood p r e s s u r e  and h e a r t  r a t e  
th roughou t the  experim enta l s e s s io n s ,  using  th e  same sphyg­
momanometer. The s u b je c ts  e x h ib i te d  a b s o lu te ly  no f e a r  of 
blood p re s s u re  and h e a r t  r a t e  measurement p ro c e d u re s . Meas­
urement was randomized, and th e r e  were no w ait in g  p e r io d s  
p r i o r  to  r e c o rd in g .  S u b je c ts  were in d iv id u a l ly  re q u e s te d  to  
le av e  th e  room and rec o rd in g s  were taken  im m ediately . The 
b lood  p re s s u re  means a t t a i n e d  were com patible w ith  va lues  
expec ted  w ith  boys 8 to  14 y e a rs  of age . In a d d i t io n ,  o rd e r­
in g  e f f e c t s  were c o n t ro l l e d  by r e v e r s in g  room d e n s i ty  o rd e r .
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The s i g n i f i c a n t  in c re a se  in  s y s t o l i c  (p < .005) and 
d i a s t o l i c  (p < .005) b lood p re s su re  under h ig h  s p a t i a l  den­
s i t y  co n d i t io n s  was in  accordance w ith  ex p e r im en ta l  p r e ­
d i c t i o n .  A pparen tly , th e  high s p a t i a l  d e n s i ty  c o n d i t io n  
d id  induce sym pathetic  nervous system a c t i v a t i o n .  However, 
in c re a s e s  in  h e a r t  r a t e  would a l s o  be expected  w ith  sympa­
t h e t i c  nervous system a c t i v a t i o n  and such in c re a s e s  were 
e x p e r im e n ta l ly  unobserved. The p reced en t f o r  absence of 
c o r r e l a t i o n  between h e a r t  r a t e  and b lood  p r e s s u re  has been 
e s t a b l i s h e d .  A v e r i l l  (1969), i n  a c a r e f u l l y  designed and 
c o n t r o l l e d  study  of p sy ch o p h y s io lo g ica l  c o r r e l a t e s  of sad­
ness  and m ir th ,  r e p o r te d  s i g n i f i c a n t  in c re a s e s  in  s y s t o l i c  
and d i a s t o l i c  blood p re s s u re  and y e t i n s i g n i f i c a n t  changes 
in  h e a r t  r a t e .  Lack of c o r r e l a t io n  between b lood  p re s su re  
and h e a r t  r a t e  can a lso  be observed in  a  number of o th e r  
p u b l ish e d  s tu d i e s .  P h y s io lo g ic a l ly ,  in c re a s e s  in  b lood 
p re s s u re  w ithout corresponding  in c re a s e s  i n  h e a r t  r a t e  could 
be s a t i s f a c t o r i l y  accounted f o r  by in c re a s e d  p e r ip h e ra l  
v a s o c o n s t r i c t io n .  In c re a s e s  i n  blood p re s s u re  a re  not a l ­
ways a s s o c ia te d  w ith  in c re a s e s  i n  c a rd ia c  o u tp u t . Lacey 
(1967) and o th e rs  have concluded th a t  h e a r t  r a t e  changes 
can be r e l i a b l y  p r e d ic te d .  E x te rn a l  fo cu s in g  o f  a t t e n t i o n  
r e l i a b l y  e l i c i t s  h e a r t  r a t e  d e c re a se s ,  whereas i n t e r n a l  
fo c u s in g  of a t t e n t i o n  and noxious s t im u l i  e l i c i t  h e a r t  r a t e  
in c r e a s e s .  Lacey has r e p o r te d  g e n e ra l  c o n g ru i ty  in  h e a r t  
r a t e  and blood p re s su re  changes, but h i s  p u b lish ed  blood p r e s ­
su re  d a ta  i s  in co m p le te . Subsequent fo cu s in g  of a t t e n t i o n
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by th e  s u b je c ts  on the  measurement procedure may have e f f e c t e d  
a more r a p id  lowering of h e a r t  r a t e  than  blood p re s s u re ,  
perhaps n u l l i f y i n g  s i g n i f i c a n t  in c re a se s  which might have 
occurred  under h igh  s p a t i a l  d e n s i ty .
The in c re a s e  i n  both  s y s t o l i c  and d i a s t o l i c  blood 
p re s su re  might in d ic a t e  e le v a te d  n o r-ep in ep h rin e  r e le a s e  
du ring  th e  h igh  s p a t i a l  d e n s i ty  c o n d i t io n .  In  c o n t r a s t ,  
e p in e p h r in e  e f f e c t s  in c lu d e  in c re a se d  s y s to l i c  but decreased  
d i a s t o l i c  b lood p r e s s u r e .  S c h ild k ra u t  and Kety (1967) have 
concluded from v a r io u s  evidence th a t  ep ineph rine  in c re a se  
c o r r e l a t e d  w ith s t a t e s  of a n x ie ty  or th re a te n in g  s i t u a t i o n s  
of u n p re d ic ta b le  n a tu re  i n  which a c t iv e  coping i s  r e q u ire d  
but rem ains unaccom plished. N or-ep inephrine i s  a s so c ia te d  
w ith  s t a t e s  o f  anger o r  ag g ress io n  or in  s i t u a t i o n s  which 
are  c h a l le n g in g  but p r e d ic t a b le ,  p e rm it t in g  a c t iv e  and appro ­
p r i a t e  b e h a v io ra l  re sp o n ses  t o  the  c h a lle n g e . Applied to  
th e  p r e s e n t  s tudy , th e  s u b je c ts  may have experienced  i n t e r n a l  
h o s t i l i t y  reg a rd in g  compulsory confinement under h igh  spa­
t i a l  d e n s i ty  c o n d i t io n s .  This a f f e c t iv e  s t a t e  might have 
le d  to  in c re a se d  n o r-e p in e p h r in e  s e c re t io n ,  in c re a s in g  bo th  
s y s t o l i c  and d i a s t o l i c  p r e s s u re .  A ffec tive  s t a t e s  a s s o c i ­
a ted  w ith  ep inephrine  in c re a s e s  a re  l e s s  p la u s ib le  under 
th e  g iven  experim en ta l c o n d i t io n s .
The s ig n i f i c a n t  in c re a se  in  s y s to l i c  and d i a s t o l i c  
blood p re s s u re  must be ev a lu a ted  in  terms of p r a c t i c a l  s i g ­
n i f ic a n c e  as w ell as  s t a t i s t i c a l  s ig n i f ic a n c e .  Seventy p e r ­
cen t o f th e  s u b je c ts  experienced  an in c re a se  in  s y s t o l i c
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blood  p re s s u re  under h igh  s p a t i a l  d e n s i ty ;  a  group mean in ­
c re a se  o f  7 .2  mmHg. Based on an average i n i t i a l  s y s t o l i c  
b lood p r e s s u r e  of approx im ate ly  100 mmHg, t h i s  r e p re s e n ts  
an average in c re a s e  of 7 p e r c e n t .  D ia s to l i c  blood p re ssu re  
in c re a se d  by a mean of 8 .5  mmHg in  62 p e rc e n t  o f th e  sub­
j e c t s .  S ince  th e  d i a s t o l i c  blood p r e s s u re  mean was approx i­
m ately 63 mmHg, t h i s  r e p re s e n ts  an in c re a s e  of 14 p e rc e n t .  
The p e rce n tag e  in c re a s e s  a re  of s u f f i c i e n t  magnitude to  
assume p r a c t i c a l  s ig n i f i c a n c e .
The s i g n i f i c a n t  i n t e r a c t i o n  of o rd e r  w ith  d i a s t o l i c  
b lood p r e s s u re  r e q u i r e s  e x p la n a t io n .  The r e l a t i v e  in c re a se  
in  second measurement v a lu e s  over f i r s t  has been c i t e d  in  
Chapter I I I .  S ince second measurements were reco rded  near 
th e  te rm in a t io n  of each ex p e rim en ta l  t r i a l ,  th e  excitem ent 
of impending f r e e  time might be im p l ic a te d  i n  th e  blood 
p re s su re  in c r e a s e s .
L im i tâ t io n s - E r ro r
Although each of th e  v a r io u s  experim ents w ith in  t h i s  
s tudy  has  unique l im i t a t i o n s  and sou rces  of e r r o r ,  c e r t a in  
l i m i t a t i o n s  and e r r o r  a re  in h e re n t  in  th e  s tu d y  as a whole. 
The l im i te d  sample numbers employed th roughou t th e  various  
experim ents in tro d u ce d  g r e a t e r  e r r o r  margins and might have 
e f f e c te d  n o n - s ig n i f i c a n t  outcomes. The r e s t r i c t e d  age 
range in vo lved  (8-14 y e a r s ) ,  the  e x c lu s iv e  use of males and 
th e  c u l t u r a l  d i v e r s i t y  of th e  study p o p u la t io n  c o n s t i t u t e  
g e n e ra l iz e d  l i m i t a t i o n s .  F i f t y  p e r c e n t  o f th e  s u b je c ts  had
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m iss io n a ry  exposure and s i g n i f i c a n t  homogeneity o f  value 
system s p ro b ab ly  e x i s te d  due to  t h e i r  common a f f i l i a t i o n  
w ith  W y c lif fe .  Even though arduous a t tem p ts  were made to  
d ec re ase  th e  " a r t i f i c i a l i t y "  of th e  experim enta l s e s s io n s  by 
i n t e g r a t i n g  d a ta  c o l l e c t i o n  w ith normal a c t i v i t i e s ,  imper­
f e c t  i n t e g r a t i o n  was ach iev ed . Consequently , e r r o r  induced 
by th e  ex p e rim en ta l  environment must be acknowledged. A 
b r i e f  t r e a tm e n t  of e r r o r  sou rces  and l i m i t a t i o n s  i n t r i n s i c  
to  some of th e  s p e c i f i c  experim ents w i th in  t h i s  s tudy  w i l l  
fo l lo w .
P o t e n t i a l  sou rces  of e r ro r  a r i s i n g  from th e  d i r e c t  
measurement o f  p e rso n a l  space r e q u i r e  m ention . A p o p u la t io n  
w ith  he terogeneous  age d i s t r i b u t i o n  p r e s e n ts  an immediate 
dilemma in  r e g a rd  t o  d i r e c t  measurement o f  p e rso n a l  space^
To ach iev e  maximum v a l i d i t y  of d i r e c t  p e rso n a l  space mea­
s u r e s ,  ages and p a r t i c u l a r l y  s iz e  and demeanor i n e q u i t i e s  
between s u b je c t  and approaching s t r a n g e r  should be c o n t r o l l e d .  
The p o t e n t i a l  a s s o c ia t io n  between th e  p h y s ic a l  s i z e  and de­
meanor of th e  approaching s t r a n g e r  and th e  degree o f  " fea r"  
induced w ith in  th e  s u b je c t  may be r e a d i ly  a p p re c ia te d .  Such 
f e a r  cou ld  be ex p ressed  as in c re a se d  in te rp e r s o n a l  d i s t a n c e .
In  a v a r i e ty  of r e a l - l i f e  c o n te x ts ,  however, homogeneity 
w i th in  c o l l e c t i v e s  o f  people r a r e l y  e x i s t s .  For purposes of 
t h i s  s tu d y , i t  was determ ined  th a t  th e  p e rso n a l  space r e ­
quirem ents  as evidenced w ith  ju s t  two d i f f e r e n t - a g e d  s t r a n g e rs  
would b e t t e r  approxim ate th e  c o n d it io n s  w i th in  th e  a r t  and 
c r a f t  s e s s io n s .  T h ere fo re ,  w hile th e  a b s o lu te  v a lu e s  of th e
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d i r e c t  p e rso n a l  space measures might be q u es tio n ed , th eo ­
r e t i c a l l y ,  p r e d i c t a b i l i t y  o f  su b je c t  d iscom fort under h igh  
s p a t i a l  d e n s i ty  c o n d i t io n s  should  be enhanced.
A second e r r o r  source in h e re n t  w ith  th e  d i r e c t  mea­
surement p e rso n a l  space tech n iq u es  concerns the  conscious o r  
unconscious a s s o c i a t i o n  o f  m a sc u l in i ty  w ith  in c re a se d  t o l e r ­
ance o f  approaching  s t r a n g e r s .  H y p o th e t ic a l ly ,  th o se  sub­
j e c t s  h ig h ly  s e n s i t i v e  to  defense of t h e i r  own m asculine 
i d e n t i t y  might be expec ted  to  in tro d u ce  e r ro n eo u s ly  low 
v a lu es  i n to  th e  d a t a .  The two s u b je c ts  observed ex p re s s in g  
v a r io u s  forms o f nonverbal a n x ie ty  over th e  approach o f  a 
s t r a n g e r ,  w hile  n o t v e r b a l ly  h a l t i n g  the  approach o f th e  
s t r a n g e r  are  exem plary. In  r e t r o s p e c t ,  th e  i n s t r u c t i o n s  to  
the  s u b je c ts  shou ld  have inc luded  a d d i t io n a l  p ro v is io n s  t h a t  
would have p e rm i t te d  th e  s u b je c ts  to  h a l t  th e  approaching 
s t r a n g e r  w ith o u t ex p e rien c in g  any lo s s  o f  m asculine p r e s t i g e .  
Even though th e  measurement was d isg u ise d  as a s tudy  of b a l ­
ance and no o th e r  group members were p r e s e n t ,  i t  i s  s t i l l  
p robab le  t h a t  th o s e  s u b je c ts  h ig h ly  s e n s i t i v e  about t h e i r  
m a sc u l in i ty  were r e l u c t a n t  to  admit f e e l in g  uncom fortab le  o r  
b o th e red  over th e  approach of a s t r a n g e r .
T h ird ,  any measurement of p e rso n a l  space which does 
not in c o rp o ra te  nonverba l ex p ress io n s  of d iscom fort n eces­
s a r i l y  in tro d u c e s  e r r o r .  Horowitz (1968) has s u b s t a n t i a t e d  
t h a t  w ithdraw al from o th e rs  may inc lude  forms of p h y s ic a l ,  
p e r c e p tu a l ,  and c o g n i t iv e  maneuvers. The r e l a t i v e l y  more 
p r im i t iv e  p h y s ic a l  p ro cess  in c lu d es  i s o l a t i n g  o n e s e lf  in
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a n o th e r  room or a re a ,  in c re a s in g  space  between s e l f  and 
o th e r s ,  and p o s tu r a l  a v e r s io n s .  P e rc e p tu a l  maneuvers in ­
c lude  behav io r such as i n a t t e n t i o n  o r  c o n c e n tra t io n  on p e r i ­
p h e ra l  p e rc e p t io n s ,  av e rs io n  of th e  f a c e ,  and avoidance of 
eye c o n ta c t .  The overlap  of p h y s ic a l  and p e rc e p tu a l  maneu­
v e rs  in  such a c t i v i t i e s  as a v e r t in g  th e  fa ce  and avo id ing  
eye c o n ta c t  i s  e v id e n t .  C ognitive  maneuvers inc lude such 
processes, as a l t e r i n g  s t a t e s  of c o n sc io u sn e ss ,  b lock ing  or 
fragm en ting  though t, d i s i n t e r e s t ,  and p reo ccu p a tio n  w ith  
o th e r  th o u g h ts .  The c o g n i t iv e  maneuvers a re  cons idered  as 
more "p ro g re ss iv e "  p ro c e s s e s .  I t  might be c o n jec tu re d  th a t  
th e  more "p rog ress ive"  p ro cesses  a r e ,  in  g e n e ra l ,  d i r e c t l y  
p r o p o r t io n a l  to  m a tu ra tio n  le v e l ' .  I f  v a l i d ,  then  th e  p e r ­
sona l space measures of the  o ld e r  s u b je c ts  of t h i s  s tudy  
would te n d  toward e r ro n eo u s ly  sm all v a lu e s .
Three g en e ra l  c h a r a c t e r i s t i c s  o f  boys 8 to  14 y ea rs  
o ld  in tro d u c e  some d i f f i c u l t y  in  th e  measurement o f  MAT 
v a lu es  o f  au d i to ry  s t i m u l i .  S u b je c ts  w ith in  th e  age range 
o f  8 to  14 years  g e n e ra l ly  d is p la y  s h o r t  a t t e n t i o n  spans. 
Second, th e  concept of d e s ig n a t in g  a v e rs iv e  sound le v e l s  i s  
p r e c a r io u s ly  r e l a t e d  to  th e  m asculine  i d e n t i t y .  Some sub­
j e c t s  might equate  m a sc u l in i ty  w ith  in c re a s e d  to le ra n c e  of 
sound l e v e l s .  F in a l ly ,  th e  p ro d ig io u s  a c t i v i t y  le v e l s  of 
s u b je c ts  w ith in  th e se  ages in tro d u c e  t e s t  a d m in is t ra t io n  
d i f f i c u l t i e s .  E f fo r ts  were ren d ered  to  minimize th e se  d i f ­
f i c u l t i e s  .
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The absence of r e p l i c a t e  measures of bo th  h e a r t  r a t e  
and b lood  p re s s u re  in c re a s e s  the  e r r o r  p o t e n t i a l  of th e  phys­
io lo g ic a l  a c t i v a t i o n  experim ent. Another source of e r r o r  
indigenous to  the  p h y s io lo g ic a l  measures was f i r s t  formu­
la t e d  by W ilder (1957), and has s in ce  re c e iv e d  supplem ental 
ev idence . An autonomic nervous system response  to  a s t im u ­
lu s  v a r ie s  as  a fu n c t io n  of th e  p res tim u lu s  l e v e l .  For 
in s ta n c e ,  an in c re a s e d  s y s t o l i c  blood p re s su re  of 7 mmHg a t  
a p re s t im u lu s  le v e l  of 110 mmHg i s  of g r e a te r  p r a c t i c a l  s i g ­
n i f ic a n c e  th a n  a corresponding  in c rease  o f  7 mmHg a t  90 mmHg. 
B aro recep to r  and o th e r  p h y s io lo g ic a l  n eg a tiv e  feedback 
mechanism in c re a s e s  are  d i r e c t l y  p ro p o r t io n a l  to  b lood p r e s ­
sure i n c r e a s e s .  Since p re -ex p e r im e n ta l  h e a r t  r a t e  and b lood  
p re s su re  l e v e l s  did v a ry , the  s ig n i f ic a n c e  o f  in c re a se s  o r  
d ecreases  i n  th e se  measures fo llow ing  experim enta l manipula­
t io n  would be co rrespond ing ly  e f f e c te d .
Basic Im p lic a tio n s
With concom itant p o p u la tio n  and u rb a n iz a t io n  in c re a s e s  
as p r e s e n t ly  ev id en t  in  th e  U nited  S t a t e s ,  i t  s tands im pera­
t iv e  th a t  more r e se a rc h  be conducted in  b eh a v io ra l  responses  
to  h igh  d e n s i ty  c o n d i t io n s .  I t  d e f ie s  reason  to  con tinue  
e x ten s iv e  u rban  des ign , w ith  subsequent b eh a v io ra l  im pact, 
w ithout f i r s t  e s ta b l i s h in g  a f irm  em p ir ica l  b a s is  fo r  a c t io n .  
The mutual i n t e r a c t i o n  between m a te r ia l  c u l t u r a l  des ign  and 
human b eh a v io r  has rece iv ed  in c re a s in g  a t t e n t i o n  and has 
r e c e n t ly  been co g en tly  exp lored  by Newman (1972). A summary
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o f  some o f  th e  more b a s ic  a p p l ic a t io n s  of th e  d a ta  d e r iv ed  
from t h i s  s tudy  w i l l  fo l lo w . The co n ten t o rg a n iz a t io n  cen­
t e r s  on two b a s ic  p o in t s :  (1) th e  im portance and im p l ic a t io n s
of measures o f  c o v e r t  re sp o n se s  to  h igh  d e n s i ty  c o n d i t io n s ,  
and (2) th e  im portance and im p l ic a t io n s  of c o n s id e r in g  in d i ­
v id u a l  as  c o n t r a s te d  to  group responses  to  h ig h  d e n s i ty  
c o n d i t io n s .
The magnitude o f  f e e l in g  s t a t e  d iscom fo rt in c u r re d  
under h igh  s p a t i a l  d e n s i ty  was incommensurate w ith  some of 
th e  r a th e r  d i r e  p r e d ic t io n s  found in  th e  l i t e r a t u r e  on popu­
l a t i o n  d e n s i ty .  The s tudy  r e s u l t s  denote t h a t  boys of 8 to  
14 y ea rs  o f  age may e x h ib i t  c o n s id e ra b le  o v e r t  to le r a n c e  
o f  h igh  s p a t i a l  d e n s i ty  confinem ent; a t  l e a s t  f o r  s h o r t  
p e r io d s  of t im e .  On a n a ly s i s ,  t h i s  o v e r t  accep tance  r e ­
v ea led  d e c e p tiv e  as  c o v e r t  measures employing p r o je c t io n  of 
f e e l in g  s t a t e  d isco m fo rt onto models d is c lo s e d  s i g n i f i c a n t l y  
(p < .05) h ig h e r  d isco m fo rt under high s p a t i a l  d e n s i ty  than  
"normal" s p a t i a l  d e n s i ty .  Both s y s to l i c  and d i a s t o l i c  
blood p re s s u re  in c re a s e s  observed under h igh  s p a t i a l  den­
s i t y  (p < .005; p < .05) c o n s t i t u t e  c o n d i t io n a l  ev idence 
f o r  p h y s io lo g ic a l  a c t i v a t i o n ;  ano ther  c o v e r t  in d i c a t o r  of 
g e n e ra l iz e d  s t r e s s  c o n d i t io n s .
An a d d i t i o n a l  c o v e r t  e f f e c t  of h ig h  s p a t i a l  d e n s i ty  
documented in  t h i s  s tudy  was decreased  to le ra n c e  o f  a u d i­
to ry  i n t e n s i t i e s ,  p a r t i c u l a r l y  evidenced w ith  s u b je c t s  r e ­
q u ir in g  la rg e  p e rso n a l  sp a ce . Decreased to le ra n c e  o f a u d i­
to r y  i n t e n s i t i e s  i s  a c h a r a c t e r i s t i c  m a n ife s ta t io n  of
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sen so ry  o v erload  s t a t e .  As p o s tu l a te d  by Milgram (1970) and 
o th e r s ,  urban environm ents may engender co n d it io n s  of sen­
sory  o v e r lo a d .  The d a ta  p ro v id e  ev idence in  support o f  
t h i s  c o n te n t io n .  In c re a sed  s p a t i a l  d e n s i ty  co n d it io n s  are  
u s u a l ly  co n ju n c tiv e  w ith  u rban  environm ents, and th e r e fo r e  
may assume p a r t i a l  r e s p o n s i b i l i t y  f o r  im pe lling  th e  a d a p tiv e  
resp o n ses  enumerated by Milgram. The evidence does imply 
t h a t  th e  p ro x im ity  o f  o th e r  in d iv id u a l s  might c o n t r ib u te  to  
th e  g e n e ra l  s u r f e i t  of senso ry  s t im u l i  o f te n  encountered  in  
urban environm ents .
Ludwig (1971) and o th e r s  have dem onstrated t h a t  sen­
so ry  ov er lo ad  c o n d i t io n s  a re  a s s o c ia te d  w ith  an a r ra y  of 
u n d e s i ra b le  p sy c h o lo g ic a l  e f f e c t s .  Of p a r t i c u l a r  r e le v a n c e ,  
Rosen (1965) has p u b lish ed  r e s u l t s  of h i s  s tu d ie s  of th e  
Maabans of th e  E gyptian  Sudan. He r e p o r t s  a p o s i t iv e  c o r r e ­
l a t i o n  between s u s ta in e d  n o ise  l e v e l  and a r t e r i o s c l e r o t i c  
h e a r t  d i s e a s e .  This r e l a t i o n s h i p  seems p la u s ib le  as th e  
l i t e r a t u r e  i s  r e p l e t e  w ith  ev idence  supporting  the  i n t e r r e l a ­
t io n s h ip  between p sy c h o lo g ic a l  s t r e s s  and concomitant p h y s io -  
l o c i a l  change. Cameron, R obertson , and Zaks (1972) have 
r e c e n t ly  completed a  s tudy  which su g g e s ts  an a s s o c ia t io n  
between h igh  i n t e n s i t y  urban n o ise  and bo th  chronic  and 
acu te  d i s e a s e .
The c o v e r t  e f f e c t s  which have been documented i n  t h i s  
study  lend  e m p ir ic a l  support f o r  th e  f in d in g s  o f  M artin  
(1967), P a r is  and Dunham (19 3 4 ), Tsung-yi (1953), and Schm itt 
(1963, 1966), who have r e p o r te d  n e g a t iv e  r e la t io n s h ip s
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between v a r io u s  a s p e c t s  of h e a l th  and in c re a se d  human den­
s i t y  c o n d i t io n s .  To c i t e  a s p e c i f i c  example, th e  c o v e r t  e f ­
f e c t s  of f e e l in g  s t a t e  d isco m fo rt ,  senso ry  o v e r lo a d , and 
in c re a se d  s y s t o l i c  and d i a s t o l i c  blood p re s s u re  might in  
p a r t  e x p la in  th e  a s s o c ia t io n  between u rb a n iz a t io n  and in ­
c rea sed  c a r d io v a s c u la r  d ise a se  documented by C asse l  and 
T y ro le r  (1964). The s u b t le  changes observed w i th in  the  
su b je c t  p o p u la t io n  under h igh  s p a t i a l  d e n s i ty  c o n d i t io n s  
might have been m ag n if ied  by long term exposure or by popu­
la t i o n s  ev id en c in g  d i f f e r e n t  p h y s ic a l ,  s o c i a l ,  and c u l t u r a l  
t r a i t s .  I t  i s  a l s o  f e a s i b l e  th a t  m an ipu la tion  of s o c ia l  
d e n s i ty  (m a in ta in in g  room s iz e  co n s tan t w hile in c re a s in g  
su b je c t  numbers) would have e l i c i t e d  even g r e a t e r  b e h a v io ra l  
m o d if ic a t io n .
Whereas i t  i s  ev iden t th a t  man may indeed adapt to  
h igh  d e n s i ty  c o n d i t io n s ,  one must q u es tio n  th e  p r i c e  o f  such 
a d a p ta t io n .  This i s  p a r t i c u l a r l y  t r u e  in  th e  U nited  S ta te s  
where th e  m ystique o f th e  "o ld  w est" , and subsequent equa­
t io n  of o cc u p a tio n  o f  la rg e  expanses of space w ith  w e ll­
b e ing , power, and p r i v i l e g e ,  remains p a r t  of the  c u l t u r a l  
h e r i ta g e  o f many.
At t h i s  p o i n t ,  assessm ent of the  im portance of h igh  
s p a t i a l  d e n s i ty  r e l a t i v e  to o th e r  v a r ia b le s  co n cu rren t w ith  
u rb a n iz a t io n  shou ld  be l im i te d  to  c o n je c tu re .  The s o c ia l  
and c u l t u r a l  changes compelled by u rb a n iz a t io n  a r e  p robab ly  
o f  g r e a te r  im port in  th e  e t io lo g y  of c i t e d  adverse  e f f e c t s  
upon h e a l th .  Once th e  im portant v a r ia b le s  r e l a t e d  w ith
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adverse  r e a c t io n s  to  u rb a n iz a t io n  are  i d e n t i f i e d  and q u a n t i ­
f i e d ,  i t  should  be p o s s ib le  to develop new coping method­
o lo g ie s  to  a m e lio ra te  such consequences. These m ethodologies 
may range from e n l ig h te n e d  a r c h i t e c tu r a l  d es ign  to  i n s t r u c ­
t i o n  in  s o c ia l  and p sy ch o lo g ica l  techn iques  to  cope w ith  th e  
s t r e s s e s  o f  urban l i f e .  Since i t  i s  h ig h ly  dubious t h a t  th e  
t r e n d  toward u r b a n iz a t io n  w ill  subside in  th e  n ea r  f u tu r e ,  
such su g g e s t io n s  a re  pragm atic .
On th e  b a s i s  o f  t h i s  s tudy , i t  may be imprudent to  
perm it c lassroom  d e n s i t i e s  to con tinue  to  in c r e a s e .  The 
s u b t l e  s p a t i a l  e f f e c t s  documented may impede le a rn in g  and 
optimum s o c ia l -p s y c h o lo g ic a l  development. The in v e rs e  r e l a ­
t io n s h ip  between age and t e r r i t o r i a l  requ irem en ts  j u s t i f i e s  
in c re a se d  a p p ro p r ia t io n  of space fo r  the prim ary  g r a d e s .  I f  
a d d i t io n a l  evidence su p p o r ts  th e  p re l im in a ry  r e l a t i o n s h i p  
between p h y s ic a l  a g g re s s io n  and in c re ase d  p e rso n a l  space r e ­
qu irem en ts , th e n  i t  would be in a d v isab le  to  con fine  ag g res­
s iv e  boys to  sm all c lassroom  s e t t i n g s .  The in a d v e r te n t  v io ­
l a t i o n  o f an a g g re s s iv e  b o y 's  p e rso n a l space by o th e r  boys 
may provoke s t i l l  f u r t h e r  ag g ress io n .
The r e s u l t s  o f  t h i s  study a ls o  s t ro n g ly  imply t h a t  
r e a c t io n s  to  h igh  s p a t i a l  d en s ity  co n d i t io n s  are  s u b je c t  to  
c o n s id e ra b le  in d iv id u a l  v a r i a t i o n .  The range  and geom etric  
c o n f ig u ra t io n  of bo th  personal space and t e r r i t o r i a l  measures 
exceeded e x p e c ta t io n s .  High s p a t i a l  d e n s i ty  c o n d i t io n s  main­
ta in e d  f o r  l im i te d  p e r io d s  of tim e were n o t ad v e rs iv e  to  a l l  
s u b je c t s ,  and c o n s id e ra b le  ranges in  f e e l in g  s t a t e  d iscom fort
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v a lu e s  e x i s t e d .  The sound i n t e n s i t y  l e v e l s  s u b je c t iv e ly  ex­
pe r ien ced  a s  annoying ranged  from 60 to  95 dbA w ith in  th e  
s tu d y  p o p u la t io n .  Research confirm s th a t  th re s h o ld  of d i s ­
comfort b eg ins  a t  approx im ate ly  120 d e c ib e ls ,  and th re sh o ld  
o f pa in  a t  130 d e c ib e l s .  The p ro d ig io u s  range of sound i n ­
t e n s i t y  s u b je c t iv e ly  experienced  as  annoying w ith in  the 
s u b je c t  p o p u la t io n  s u b s t a n t i a t e s  th e  profound in f lu e n c e  of 
p sy c h o lo g ica l  s t a t e  upon senso ry  p e rc e p t io n .  The i n t e r a c t i o n  
of p e rso n a l space requ irem en ts  w ith  a u d i to ry  d iscom fort 
l e v e l s  f u r t h e r  r e in f o r c e s  t h i s  r e l a t i o n s h i p .  Cognizance of 
in d iv id u a l  v a r i a t i o n  in  response  should p r e v a i l  in  the  
e s ta b lish m e n t of c i t y  and i n d u s t r i a l  n o ise  s ta n d a rd s .  En­
v ironm en ta l f e a tu r e s  such as s p a t i a l  and s o c ia l  d e n s i ty  and 
le v e l s  of v i s u a l ,  t a c t i l e ,  and o l f a c to ry  s t im u la t io n  may 
in f lu e n c e  n o ise  le v e ls  p e rce iv ed  as  ad v e rs iv e .  For example, 
a  background n o ise  l e v e l  o f  85 d e c ib e ls  a t  a crowded urban 
i n t e r s e c t i o n  may e l i c i t  c o n s id e ra b ly  g r e a t e r  d iscom fort than  
an e q u iv a le n t  d ec ib e l  l e v e l  a t  an i n t e r s e c t io n  w ith in  a r u r a l  
community. In  a d d i t io n ,  in d iv id u a l s  engaged in  p sycho log i­
c a l l y  f r u s t r a t i n g  c ircum stances  may evidence lower th re s h o ld s  
of a u d i to ry  discom fort and annoyance.
W ithin the  ex perim en ta l l i m i t a t i o n s  of t h i s  s tu d y , th e  
v a r ia b le s  o f  persona l space and p ro je c te d  s p a t i a l  ( t e r r i t o r ­
i a l )  requ irem ents  have been dem onstrated in e f f e c t iv e  in  p re ­
d ic t in g  in d iv id u a l  adverse r e a c t io n  to  high s p a t i a l  d e n s i ty .  
S e le c te d  s o c ia l  and c u l t u r a l  v a r ia b le s  may enhance p r e d ic t a ­
b i l i t y .  For example. H a ll  (1970) a s s e r t s  th a t  we i n t e r n a l i z e
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e a r l i e r  ex p e r ien ce s  w ith  f ix e d  space and t h a t  such in t e r n a l  
images s i g n i f i c a n t l y  e f f e c t  our p re s e n t  r e a c t io n s  t o  f ix e d  
sp a ce . M a te r ia l  c u l t u r a l  v a r ia b le s  such as s iz e  and den­
s i t y  of r e s i d e n t i a l  a r e a ,  and s i z e ,  d e n s i ty ,  and a r c h i t e c ­
t u r a l  c h a r a c t e r i s t i c s  o f  home environment may prom inen tly  
augment o r  d im in ish  a n x ie ty  induced by in v a s io n  o f  p e rso n a l 
sp a c e .  A d d i t io n a l ly ,  n o n -m a te r ia l  c u l t u r a l  v a r i a b le s  such 
as documented by H all  (1962) and Watson (19 7 0 ), and p r io r  
s o c i a l  ex p e r ien ces  would be expected  to  e x e r t  c o n s id e ra b le  
in f lu e n c e .  C u l tu ra l  and s o c ia l  v a r ia b le s  might be im portant 
not only in  th e  e s tab lish m en t of optimum p e rs o n a l  space 
d is t a n c e ,  b u t might a ls o  in f lu e n c e  p ro fo u n d ly  th e  r e a c t io n s  
to  in v a s io n  o f  p e rso n a l  space . Even b io lo g i c a l  f a c to r s  
such as s y m p a th e t ic -p a r a th e t ic  nervous system  b a lan ce  as an 
in te rv e n in g  v a r i a b le  w arran t c o n s id e r a t io n .
On two major p o in t s ,  th e  r e s u l t s  of t h i s  s tu d y  q u es tio n  
th e  s a g a c i ty  of co n tin u ed  c o n s t ru c t io n  of h ig h  d e n s i ty  dw ell­
in g s .  High s p a t i a l  d e n s i ty  c o n d i t io n s  c o e x is te n t  w ith  many 
p u b l ic  housing  p r o je c t s  may in ju r e  occupants  i n  a v a r i e ty  
of a b s t ru s e  manners. The s u b t le  d e l e t e r io u s  e f f e c t s  noted  
w ith  the  s tudy  p o p u la t io n  may g e n e ra l iz e  to  p o p u la t io n s  of 
d i f f e r i n g  a g e s .  I f  t h i s  f in d in g  a t t a i n s  v a l i d a t i o n  by sup­
p lem en ta l r e s e a r c h ,  th e  h igh  s p a t i a l  d e n s i ty  may be in d ic te d  
as an im portan t f a c t o r  i n  the d i s s a t i s f a c t i o n  expressed  by 
numerous te n a n ts  of th e s e  complexes.
The second p o in t  o f  rè levance  to  h igh  d e n s i ty  dw ell­
in g s  concerns th e  im p l i c i t  assumption by d e s ig n e r s  and
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b u i ld e r s  t h a t  uniform  in d iv id u a l  s p a t i a l  needs p r e v a i l .  
R e s id e n t ia l  u n i t  s p a t i a l  dimensions are  o f te n  homogeneous 
w ith in  a g iven  b u i ld in g  complex. As documented in  t h i s  
s tu d y , th e  i n t e r i n d i v i d u a l  range of s p a t i a l  needs might be 
e x te n s iv e .  Whenever econom ically  f e a s i b l e ,  d e s ig n e rs  should  
a s s e s s  in d iv id u a l  needs du ring  p lann ing  s t a g e s .  U nfortu­
n a t e ly ,  th e  in s t ru m e n ta t io n  to  a s s e s s  s p a t i a l  needs remains 
u n a v a i la b le .  Knowledge of th e  r o le  p layed by c u l t u r a l ,  so ­
c i a l ,  p s y c h o lo g ic a l ,  and b io lo g ic a l  f a c to r s  in  r e l a t i o n  to  
high  s p a t i a l  d e n s i ty  would perm it env ironm ental p lan n in g  a t  
a more s o p h i s t i c a t e d  l e v e l  than  now p r a c t i c e d .
F u r th e r  Research
This e x p lo ra to ry  s tu d y  has fu rn is h e d  s u f f i c i e n t  docu­
m en ta tion  to  w arran t a d d i t io n a l  r e s e a rc h  in  b e h a v io ra l  modi­
f i c a t i o n s  induced by h igh  s p a t i a l  d e n s i ty  c o n d i t io n s .  The 
absence o f  v e r b a l  ex p ress io n  of d iscom fort under h ig h  spa­
t i a l  d e n s i ty  c o n d i t io n s  m e r i t s  s p e c i f i c  a t t e n t i o n .  Physio­
lo g ic a l  measures such as h e a r t  r a t e ,  blood p r e s s u r e ,  c a te ­
cholam ines, and 1 7 -h y d ro x y c o r t ic o s te ro id s  would p ro v id e  im­
p o r ta n t  ex perim en ta l d a ta  which may supplement a v a r i e ty  of 
p sy c h o lo g ica l  in s t ru m e n ts .  Such p h y s io lo g ic a l  d a ta  would 
a ls o  fu rn is h  a b a s i s  f o r  p r e d ic t io n  of the  m edical conse­
quences o f  h igh  d e n s i ty  c o n d i t io n s .
The t e n t a t i v e  a s s o c ia t io n  between h ig h  s p a t i a l  den­
s i t y  and in c re a s e d  s y s t o l i c  and d i s a s t o l i c  b lood  p re s s u re  
r e q u i r e s  s u b s t a n t i a t i o n .  L arger sample numbers, numerous
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r e p l i c a t e  m easures, leng thened  experim en ta l p e r io d s  and ad­
vanced methodology in c o rp o ra t in g  p re s t im u lu s  l e v e l s  in  th e  
a n a ly s i s  would re n d e r  the  n ec essa ry  v e r i f i c a t i o n .  The wisdom 
o f  c o n t r o l l i n g  f o r  o rd e r in g  e f f e c t s  has been amply s u b s t a n t i ­
a te d  by t h i s  s tu d y ; o rd e r  d id  s i g n i f i c a n t l y  i n t e r a c t  w ith  the  
dependent v a r i a b le  o f  d i a s t o l i c  blood p r e s s u r e .
Focusing on group means during  s t a t i s t i c a l  a n a ly s i s  
may concea l very  s ig n i f i c a n t  in d iv id u a l  p h y s io lo g ic a l  
changes . For example, th e  s y s t o l i c  b lood  p re ssu re  of one sub­
j e c t  in c re a s e d  22 mmHg under h igh  s p a t i a l  d e n s i ty .  Inform a­
t i o n  on s u b je c t s  r e g i s t e r i n g  changes of la rg e  magnitude may 
p ro v id e  v a lu a b le  o r i e n ta t io n  f o r  f u r t h e r  e x p lo ra t io n .  Sub­
d iv id in g  s u b je c t  p o p u la tio n s  in  terms of c u l t u r a l ,  s o c i a l ,  and 
p sy c h o lo g ic a l  v a r i a b le s  and a n a ly z in g  subsequent i n t e r a c t i o n s  
between h ig h  s p a t i a l  d e n s i ty  and b lood p re s s u re  change o f f e r  
c o n s id e ra b le  p rom ise .
Even though p e rso n a l  space measures f a i l e d  to  p r e d i c t  
s u b je c t  resp o n se  to  h igh  s p a t i a l  d e n s i ty ,  subsequent r e s e a r c h  
i n  p e rso n a l  space may prove e d i fy in g .  V ideo-taped  rec o rd in g s  
and a n a ly s i s  o f  th e  ex p e rim en ta l measurements would s i g n i f i ­
c a n t ly  enhance th e  p r e c i s io n  o f  th e  d i r e c t  p e rso n a l  space 
m easures . As c i t e d  p re v io u s ly ,  ex p res s io n  of in te rp e r s o n a l  
d i s ta n c e  may occur in  p e rc e p tu a l  and c o g n i t iv e  forms a s  w ell 
a s  p h y s ic a l  form s. The u t i l i t y  of p e rso n a l  space measures as 
a p r e d ic to r  of d iscom fort under h igh  s p a t i a l  d e n s i ty  should  
no t be com ple te ly  d iscounted  u n t i l  more s o p h is t i c a te d  p e rso n a l  
space measurement techn iques  a r e  employed.
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The v a r i a t i o n  o f  personal space req u irem en ts  as a func­
t i o n  of d i r e c t i o n  ( f r o n t ,  s id e ,  back) d ese rv es  i n v e s t i g a t i o n .  
I t  may prove in form ing  to  examine th e  r e l a t i o n s h i p  between 
s e le c te d  p e r s o n a l i t y  t r a i t s  and d i r e c t i o n a l  p e rso n a l  space r e ­
q u irem en ts . The s u b je c t  da ta  in d ic a te  th a t  th e  p o s s i b i l i t y  
e x i s t s  of p ro c u r r in g  th r e e  subpopula tions subd iv ided  i n  terms 
of d i r e c t i o n a l  p e rso n a l  space requ irem en ts . K inzel (1970) 
has e s t a b l i s h e d  some precedence f o r  such a s tu d y  by a s s o c i a t ­
ing l a rg e  r e a r  zone p e rso n a l  space req u irem en ts  (as c o n t r a s te d  
to  f r o n t  zone) w ith  v io len ce  in p r i s o n e r s .  C onceivably , d i ­
r e c t i o n a l  req u irem e n ts  may c o r r e la te  w ith  o th e r  p e r s o n a l i ty  
t r a i t s .
On th e  b a s i s  o f t h i s  s tudy , th e re  i s  adequate j u s t i f i ­
c a t io n  to  encourage s e l e c t i v e  re sea rch  in to  th e  i n t e r a c t i o n s  
of p e rso n a l  sp ace , t e r r i t o r i a l  requ irem en ts  and changes in  
a u d i to ry  MAT v a lu e s  under normal and h ig h  s p a t i a l  d e n s i ty .  
Hearing a c u i ty  t e s t s  p r i o r  to  the ex p erim en ta l t r i a l s  and i n ­
c rea sed  s o p h i s t i c a t i o n  of persona l space measurement t e c h ­
n iques would improve experim ental d e s ig n .  The d a ta  p ro v id e  
su g g e s tiv e  ev idence t h a t  high s p a t i a l  d e n s i ty  c o n d i t io n s  may 
induce se n so ry  o verload  s t a t e s .  This sh ou ld  be pursued by 
examining a l t e r a t i o n s  i n  MAT le v e ls  of a v a r i e t y  of sensory  
m o d a l i t i e s .
Independent v a r ia b le s  other, th a n  p e r s o n a l  space and 
t e r r i t o r i a l i t y  o f f e r  p o t e n t i a l  in  p r e d ic t in g  in d iv id u a l  r e ­
sponse to  h igh  s p a t i a l  d e n s i ty  c o n d i t io n s .  A system could  
be developed to  q u a n t i fy  e a r l i e r  e x p e r ien ce s  w ith  f ix e d
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sp ace , in c o rp o r a t in g  both  d e n s i ty  and tim e p a ram e te rs .  Sev­
e r a l  o th e r  c u l t u r a l ,  s o c i a l ,  and p sy c h o lo g ica l  v a r ia b le s  
m erit  i n v e s t i g a t i o n ,  such as e th n ic  background, number of 
s i b l i n g s ,  s o c i a l  c l a s s ,  group membership and p o s i t i o n  p a t ­
t e r n s ,  and in t ro v e r s io n - e x t ro v e r s io n  r a t i n g s .  With a d d i t io n a l  
re s e a rc h  in  th e  a re a  of s p a t i a l  and s o c i a l  d e n s i ty ,  i t  may 
become p o s s ib le  to  de f in e  e x p l i c i t l y  an "optim al"  s p a t i a l  
and s o c ia l  d e n s i ty  fo r  v a r io u s  in d iv id u a ls  or even groups of 
in d iv id u a l s .  The concept of optim al s p a t i a l  and s o c ia l  den­
s i t y  i s  f i rm ly  e s ta b l i s h e d  f o r  a v a r i e ty  o f  an im als , and may 
f in d  a p p l i c a b i l i t y  in  human a f f a i r s .
Summary
The s tu d y  was designed in  p a r t  to  examine th e  f e a s i ­
b i l i t y  o f  employing p e rso n a l space and t e r r i t o r i a l  measures to  
p r e d ic t  d isco m fo rt under h igh  s p a t i a l  d e n s i ty  c o n d i t io n s .  The 
su b je c t  p o p u la t io n  c o n s is te d  o f  26 boys, ages 8 to  14 years 
o ld .  Two s e p a ra te  techn iques  of measuring p e rso n a l  space were 
u t i l i z e d ;  one based  on d i r e c t  measurement and th e  o th e r  on a 
s e m i-p ro je c t iv e  fo rm a t.  Although th e re  was reaso n ab le  s t a ­
t i s t i c a l  c o r r e l a t i o n  between th e  two te c h n iq u e s ,  n e i th e r  mea­
su re s  s u c c e s s fu l ly  p r e d ic te d  s u b je c t  f e e l in g  s t a t e  d iscom fort 
v a r ia n ce  between a "normal" s p a t i a l  d e n s i ty  c o n d i t io n  and a 
higjd s p a t i a l  d e n s i ty  c o n d i t io n .  High s p a t i a l  d e n s i ty  condi­
t io n s  were induced by d ec re as in g  room s iz e  by approxim ately  
o n e - th i r d ,  w hile  m a in ta in in g  constancy of su b je c t  number. 
F ee ling  s t a t e  d iscom fort was q u a n t i f ie d  by p e rm i t t in g  the
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s u b je c ts  to  a l t e r  th e  s iz e  o f  tw o-d im ensional s c a le d  room 
models fo llo w in g  both  normal and h ig h  s p a t i a l  d e n s i ty  cond i­
t i o n s .  C oncom itantly , s u b je c ts  t r a n s l a t e d  t h e i r  i n t e n s i t y  
of d e s i r e  to  a l t e r  th e  room s i z e  to  a  f i v e - p o in t  s c a l e .  The 
product of th e  s c a le d  room model change and i n t e n s i t y  o f de­
s i r e  f o r  change was co n s id ered  th e  q u a n t i t a t i v e  measure f o r  
f e e l in g  s t a t e  d isc o m fo rt .  The in s tru m en t d is c lo s e d  s i g n i f i ­
c a n t ly  (p < .05) h ig h e r  sc o re s  fo llo w in g  h igh  s p a t i a l  d e n s i ty  
c o n d i t io n s ,  even though v e rb a l  e x p re s s io n  o f  d iscom fort dur­
ing  th e  experim en ta l t r i a l s  was a b s e n t .
The t e r r i t o r i a l  measures were o b ta in ed  by a form of 
p la y  th e ra p y .  The o p e ra t io n a l  d e f i n i t i o n  o f  t e r r i t o r i a l i t y  
d i f f e r e d  from th a t  commonly employed by e t h o l o g i s t s ;  defense  
of t e r r i t o r y  was no t r e q u i s i t e .  The t e r r i t o r i a l  measures 
i n v e r s e ly  c o r r e l a t e d  (r^  = - .8 6 ,  p < .05) w ith  age , bu t were 
s t a t i s t i c a l l y  u n c o r re la te d  w ith  e i t h e r  o f  th e  p e rso n a l  space 
m easures .
I t  was hypo thesized  th a t  th e  h ig h  s p a t i a l  d e n s i ty  con­
d i t i o n  would induce s t a t e s  o f  sen so ry  ov er lo ad  s im i la r  to  
th o se  which have been ach ieved  in  ex p e rim en ta l l a b o r a t o r i e s .  
Sensory o v erload  s t a t e s  were measured by changes in  a u d i to ry  
MAT v a lu e s .  The s u b je c ts  l i s t e n e d  to  a w hite  sound ta p e  
p layed  in  5 d e c ib e l  increm ents  from 60 t o  95 dbA fo llo w in g  
both  normal and h igh  s p a t i a l  d e n s i t i e s .  S u b jec ts  were r e ­
quested  to  d e s ig n a te  the  f i r s t  i n t e n s i t y  l e v e l  which th ey  
found bothersome or annoying. C on tra ry  to  p r e d i c t i o n ,  v a r ia n c e  
in  a u d i to ry  MAT v a lu es  fo llo w in g  th e  two d e n s i ty  c o n d i t io n s
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was i n s i g n i f i c a n t .  However, d a ta  based  on th e  f i r s t  two of 
th e  t o t a l  fo u r  t r i a l s  r e v e a le d  a s i g n i f i c a n t  (p < .05) i n t e r ­
a c t io n  between p e rso n a l  space v a lu es  ( s e m i -p r o je c t iv e )  and 
MAT v a lu e s  fo l lo w in g  normal and high  d e n s i ty  c o n d i t io n s .  Sub­
j e c t s  w ith  h ig h e r  p e r s o n a l  space req u irem e n ts  ( s e m i-p ro je c t iv e )  
e x h ib i te d  a d ec reased  to le ra n c e  f o r  a u d i to ry  s t im u l i  i n t e n s i t y  
fo l lo w in g  h ig h  s p a t i a l  d e n s i ty  c o n d i t io n s .  An analogous t r e n d  
was observed  w ith  h ig h  t e r r i t o r y  s u b je c t s ,  b u t f a i l e d  to  reach  
s t a t i s t i c a l  s ig n i f i c a n c e .
S ig n i f i c a n t  in c r e a s e s  i n  both  s y s t o l i c  (p < .005) and 
d i a s t o l i c  (p < .05) blood p re ssu re  were rec o rd e d  under high  
s p a t i a l  d e n s i ty  c o n d i t io n s .  The h y p o th e s is  of h e a r t  r a t e  
in c re a s e s  fo llo w in g  high  s p a t i a l  d e n s i ty  c o n d i t io n s  was un­
su p p o r te d .
This s tu d y  im p l ie s  t h a t  h igh s p a t i a l  d e n s i ty  c o n d i t io n s  
might be r e s p o n s ib le ,  i n  some deg ree , fo r  th e  adverse  ph y s io ­
l o g i c a l  and p sy c h o lo g ic a l  e f f e c t s  t h a t  have been a s s o c ia te d  
w ith  in c re a s e d  u r b a n iz a t io n .  The in c re a s e s  i n  f e e l i n g  s t a t e  
d isco m fo rt  and s y s t o l i c  cuid d i a s t o l i c  b lood  p r e s s u re  r e ­
corded  under h ig h  s p a t i a l  d e n s i ty  c o n d i t io n s  lend  support to  
th e  above s ta te m e n t .  In  a d d i t io n ,  i t  was a s c e r ta in e d  th a t  
s u b je c t s  r e q u i r in g  l a rg e  p e rso n a l  space might be more su s ­
c e p t ib l e  to  c o n d i t io n s  o f  senso ry  o v e r lo a d  induced by high 
s p a t i a l  d e n s i ty  th a n  low p e rso n a l  space s u b je c t s .  Under h igh  
s p a t i a l  d e n s i ty  c o n d i t io n s ,  c o n s id e ra b le  in d iv id u a l  v a r i a t i o n  in  
resp o n se  p r e v a i le d .  F u tu re  re se a rc h  shou ld  co n s id e r  o th e r
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independen t v a r i a b l e s ,  such as  s e l e c te d  c u l t u r a l  and s o c ia l  
v a r i a b l e s ,  in  a t te m p tin g  to  p r e d ic t  adverse  r e a c t io n s  to  h igh  
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1. Where d id  you l i v e  b efo re  you came here?  C ity  and S ta t e ,
2 . How many b r o th e r s  do you have? Wh a t  a re  t h e i r  ages?
3 . How many s i s t e r s  do you have?____ What a re  t h e i r  ages?
4 . Where have you l iv e d  most of your l i f e ?  C ity  and S t a t e .
5 . B efore you came h e re ,  how many peop le  b es id es  you l iv e d  
in  your house?_____
6 . How many peop le  b es id es  you l iv e  in  your house h e re  a t  
th e  summer i n s t i t u t e ? _____
7 . What does your f a t h e r  do f o r  a l i v in g ? ___________________
8 . How many y ea rs  have your p a re n ts  been w ith  W ycliffe?____
9. What grade in  schoo l w i l l  you be go ing  in to ? _____
10. How much d id  you en joy  our a r t s  and c r a f t s ?  C i rc le  one.
Not a t  a l l  1 2 3 4 5 Very much
11. How much do you l ik e  th e  o th e r  members o f  th e  group? 
C i rc le  one.
Not a t  a l l  1 2  3 4 5 Very much
12. B efore you came h e re ,  d id  you share your bedroom w ith
anyone e lse ?
Yes No
13. Have you sha red  bedrooms w ith  members of your fam ily  most 
o f your l i f e ?
Yes No
14. Which of th e  two rooms we used f o r  a r t s  and c r a f t s  d id  
you l i k e  b e s t?  C irc le  one
L arger S m alle r  Both the same
15. I f  you l i k e  one more th a n  th e  o th e r ,  how much? C i r c le  
one.




PERSONAL SPACE (DIRECT) INSTRUCTIONS
Would you p le a s e  s ta n d  where th e  l in e s  meet and s ta y  
th e r e  u n t i l  w e 're  f i n i s h e d .  P lease  look s t r a i g h t  ahead a t  
a l l  t im e s .
I t  i s  known t h a t  th e  c lo se n e ss  of o ther  people can 
e f f e c t  our b a la n c e .  One of th e  f i r s t  s ig n s  o f  lo s in g  our 
b a lan ce  i s  a f e e l in g  o f  be ing  uncom fortable o r  b o th e re d . 
Someone you d o n 't  know w i l l  walk toward you th r e e  t im e s ,  
once from th e  f r o n t ,  once from th e  s id e ,  and once from the 
back . You may look  a t  him udien he walks toward you from 
th e  f r o n t , but you a re  to  look s t r a i g h t  ahead when he walks 
tow ard you from th e  s id e  and from th e  back.
When you f e e l  uncom fortab le  o r  bo thered  as he walks 
toward you, say "now" and he w i l l  s to p .  Remember, as soon 
a s  you f e e l  uncom fortab le  or b o th e re d , say "now" and he w i l l  
s to p .




PERSONAL SPACE (SEMI-PROJECTIVE) INSTRUCTIONS
"On th e  paper you have j u s t  r e c e iv e d ,  p r in t  your f i r s t  
and l a s t  name.
You w i l l  use one o f  th e se  f ig u r e s  (he ld  up one c u t ­
out s i l h o u e t t e )  who i s  supposed to  be you . I  want you to  
s e t  up t h i s  f ig u re  p re te n d in g  t h a t  i t  i s  you. I  w i l l  de­
s c r ib e  what i s  going on and you w i l l  s e t  y o u r s e l f  somewhere 
along  t h i s  l i n e  (b a s e l in e  p o in te d  o u t)  to  show where you 
would be s ta n d in g .  Then you w i l l  ta p e  th e  f ig u re  in  p la c e .  
There a re  no r ig h t  o r  wrong p la c e s .  I  want to  know where 
you would s ta n d ."
An example was th en  p re s e n te d .
"Here i s  the  s i t u a t i o n :  You a re  in  a schoolyard  and
t h i s  i s  a boy th a t  you sometimes p lay  w ith .  Where would you 





Imagine th a t  you a r e  a  p io n e e r  and t h i s  i s  your home 
which you have j u s t  b u i l t .  You need to  b u i ld  a  fence  around 
your la n d .  Use th e s e  fo u r  p ie c e s  o f  ca rdboard  to  show where 
you would b u i ld  your f e n c e .  Put one p ie ce  of ca rdboard  on 
th e  f l o o r  to  show where you would b u i ld  your f ro n t  fen ce , 
a n o th e r  t o  show where you would b u i ld  your back fe n c e ,  and 
th e  l a s t  two to  show where you would b u i ld  your s id e  fe n c e s .  
You may use  as much o r  as  l i t t l e  land  as you w ish . The en­
t i r e  f l o o r  i s  a v a i la b le  la n d .




MINIMAL AVERSION THRESHOLD INSTRUCTIONS
" S i t  i n  a  c i r c l e  fa c in g  outward, so th a t  your back i s  
to  th e  c e n t e r .  I  w i l l  p lace  fo u r  of you, and th e  r e s t  of 
you f i l l  i n .  I n  a m inute, you w i l l  each  be g iven a p iece  
of paper and p e n c i l .  W rite your f i r s t  and l a s t  name on th e  
top  o f  th e  p ap e r  when you g e t  i t .  Then I  w i l l  p lay  a tape  
fo r  you. I t  w i l l  be d i f f e r e n t  from any th ing  you 've heard 
b e fo re .  The sound w i l l  g ra d u a l ly  become lo u d e r .  Each time 
i t  becomes lo u d e r ,  I  w i l l  c a l l  out a number. The numbers 
w i l l  n o t be i n  o rd e r .  When th e  sound le v e l  f i r s t  beg ins to  
annoy you, w r i t e  down th e  number. This has no th ing  to  do 
w ith  how loud  you can s ta n d  i t ,  i t  i s  to  f in d  out what 
b o th e rs  you. Your d i s l i k e s  may change from one time to  an o th ­
e r ,  and one day to  an o th e r ,  so put down what you f e e l  r i g h t  
now. "
I l l u s t r a t i o n s  were th e n  p ro v id ed .
"Remember t h i s  i s  no t a t e s t ,  and what th e  fe llo w  next 




MODEL ROOM CHANGE X INTENSITY INSTRUCTIONS
"Spread ou t and fa c e  away from one a n o th e r .  I  w i l l  
g ive  you a  r o l l e d  up p ie c e  o f  brown paper and a c rayon .
A r e c t a n g le  i s  drawn on the  p ap e r ,  and i s  a model of 
th e  room we a re  i n .  The c i r c l e s  drawn w ith in  th e  model room 
r e p re s e n t  each o f  u s . "
The concept was th e n  i l l u s t r a t e d .
"P re tend  t h a t  you a re  a b u i ld e r ,  and c o u ld  change the  
s i z e  of th e  room to  make i t  l a r g e r  or s m a l le r .  When I  g ive 
you p e rm iss io n ,  u n fo ld  th e  paper  and draw a l i n e  w ith  your 
crayon to  show how much you would change th e  room s i z e .  I f  
you would not change th e  room s i z e ,  draw a l i n e  over th e  l in e  
a l re a d y  t h e r e . "
A ll  th r e e  p o s s i b i l i t i e s  ( in c r e a s e ,  d e c re a se ,  no change) 
were i l l u s t r a t e d ,  and p e rm iss io n  g ran ted  to  p roceed .
"Now I  want you to  w r i te  a number to  show how much you 
c a re  about th e  room being  changed. I f  you c a re :
Very, v e ry  s t r o n g l y ............................................................ 5
S t ro n g ly .....................................................................................4
Medium about i t ...................................... ...............................3
D on 't c a re  much about i t ..................................................2
D on 't  c a re  a t  a l l .................................................................1
Remember, t h i s  r e p r e s e n t s  y o u r f e e l in g s . Turn your 
paper over when you a re  com pleted ."
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Appendix G 
S u b jec t  Data Tables
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DIRECT AND SEMI-PROJECTIVE PERSONAL SPACE REQUIREMENTS






( i n )
Back
( in )
Semi-Proj ect iv e  
(cm)
1 34 33 38 4 .3
2 4 5 7 .7
3 4 5 31 2 .3
4 26 27.5 5 8 .7
5 5 5 5 2 .5
6 5 11 12 10.6
7 69 5 43 7 .2
8 4 5 7 2.3
9 4 5 5 2 .3
10 10.5 25 7 2 .8
11 4 5 5 4 .1
12 35 5 7 3 .0
13 4 5 5 1.7
14 36 30 19 3.1
15 4 5 5 1 .1
16 4 5 5 .7
17 4 5 5 3 .0
18 58 66 114 6 .1
19 43.5 21 60 14.1
20 30.5 25.5 36 14.7
21 26 27.5 42.5 4 .3
22 4 5 5 10.3
23 4 5 5 1 .1
24 4 5 5 2 .0
25 18.5 5 5 8 .7
26 5 30 80.5 14 .8
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PROJECTED SPATIAL (TERRITORIAL) VALUES










( f e e t2 )
I 48 58 91 77 130
2 176 190 230 223 II6 4
3 5 .5 I I .5 .0001
4 45 40 55 82 85
5 56 52 68 46 84
6 38 7 .5 20.5 12 8
7 16 I I 16 13 .5 5
8 37 52 42 41 51
9 30 16.5 36 16.5 15
10 32 14.5 18.5 20 .5 12
I I 138 122 100 175 491
12 I 28 27 19 9
13 23 23 22 27 16
14 63 78 72 57 .5 123
15 63.5 18 43 15 .5 18
16 58 47 16 31 40
17 19 .5 26 23 17.5 13
18 80.5 53 78 72 138
19 52 45 41 48 60
20 60 52 42.5 54 .5 76
21 30.5 27 34 27 24
22 26 24 27 24 18
23 25.5 25 23 30 19
24 62 56.5 61 61 .5 lOI
25 23 9.5 17 5.25 4
26 16.5 I I 14 12.5 5
119
AUDITORY MINIMAL AVERSION THRESHOLD VALUES (dbA) AND DENSITY 
ORDER (NORMAL-HIGH; HIGH-NORMAL). NORMAL DENSITY VALUES
PRESENTED FIRST
S ub jec t
number®
T r i a l  1 
(H-N)
T r i a l  2 
(N-H)
T r i a l  3 
(H-N)
T r i a l  4 
(N-H)
1 85; 85 90; 60 90; 90 85 90
2 95; 95 85; 95 95; 95 75 80
4 95 ; 95 95; 95 85; 90 95 85
5 95; 85 95; 95 95; 95 90 95
8 95; 95 65 ;65 75; 95 90 80
9 80; 75 95; 95 90; 85 90 90
10 85; 80 90; 90 85; 80 80 95
11 80; 65 85; 80 95; 95 70 95
12 95; 95 95; 95 95; 95 80 95
14 85; 75 95; 90 80; 85 75 95
15 90; 90 60; 60 70;65 80 65
16 70; 80 60; 95 95; 95 95 95
17 80; 80 80; 85 80; 85 90 90
19 75; 70 85; 80 80; 95 75 75
20 85; 85 90; 80 85; 90 85 80
21 85; 85 95 ; 95 90; 90 90 90
22 90; 80 90; 85 85; 80 85 85
24 75; 85 80; 80 85; 80 75 80
25 95; 95 95 ; 95 95; 95 95 95
26 95; 95 95; 95 95; 95 95 95
*Data on s u b je c t s  3, 6 , 7, 13, 18, 23 in co m p le te .
1 2 0
ROOM DENSITY ORDER AND HEART RATE, SYSTOLIC BLOOD PRESSURE 
AND DIASTOLIC BLOOD PRESSURE. NORMAL DENSITY VALUES
ARE PRESENTED FIRST
Order 1 (Normal-High D ensity )
S u b jec t  number Heart r a t e S y s to l ic D ia s to l i c
21 72; 60 108;114 64; 72
22 8 8 ; 78 98 ;100 54; 66
5 68 ; 68 92; 98 58;64
7 6 8 ; 60 94;100 68; 64
3 80; 84 114;118 66 ; 70
14 68 ; 72 86 ; 94 52; 68
4 76; 72 98;104 50; 68
13 68 ; 68 88 ; 98 50; 56
18 72; 72 96; 92 68 ; 66
6 80; 76 96; 94 64;58
23 64; 64 92 ;108 60; 68
24 72; 68 92;114 66 ; 80
16 72; 84 94; 98 56; 64
Order 2 (High-Normal D ensity )
S ub jec t number H eart r a t e S y s to l ic D ia s to l i c
19 l04 ;S 0 10È;1ÙO 60;S2
15 64; 64 98; 94 68 ; 58
24 64; 76 104;108 64; 60
26 64; 72 92;102 56; 52
17 72; 68 100;94 68 ; 60
1 72; 80 104;100 6 6 ; 62
11 8 8 ; 84 90; 98 54; 60
10 76; 84 96; 94 52;58
9 8 8 ; 96 102;112 70;68
20 76; 72 108;114 76; 78
2 6 8 ; 80 96; 98 58; 64
8 72; 80 100;96 58; 60
12 64; 76 102;112 68 ; 70
1 2 1
MODEL ROOM SIZE (CM) X INTENSITY VALUES FOR HIGH
SPATIAL DENSITY
S u b jec t Mean
number T r i a l  1 T r i a l  2 T r i a l  3 .. T r i a l  4 (P roduct)
1 8 X 5 10 X 5 13 X 3 14 X 5 4 9 .4
2 17 X 5 12 X 5 18 X 5 45 X 5 1 1 4 .0
3 21 X 4 29 X 5 — - —
4 13 X 2 8 X 2 9 X 2 8 X 2 1 9 .0
5 9 X 5 17 X 1 16 X 5 9 X 2 3 9 .1
6 16 X 5 17 X 5 — 8 X 5 6 8 .3
7 - 33 X 5 33 X 5 36 X 5 1 2 5 .8
8 16 X 5 17 X 5 15 X 5 10 X 5 6 0 .3
9 13 X 3 16 X 3 18 X 3 8 X 3 4 0 .7
10 5 X 4 9 X 4 13 X 4 12 X 4 3 9 .3
11 46 X 5 32 X 5 45 X 5 12 X 3 1 6 2 .1
12 10 X 4 12 X 4 13 X 4 11 X 4 4 5 .2
13 12 X 5 7 X 3 15 X 5 — 5 1 .2
14 16 X 3 17 X 4 19 X 4 21 X 5 7 3 .5
15 22 X 5 27 X 5 30 X 5 29 X 5 1 3 4 .4
16 8 X 1 17 X 1 13 X 1 0 X 1 9 .3
17 25 X 2 10 X 2 18 X 2 14 X 2 3 2 .9
18 7 X 4 12 X 4 - - —
19 17 X 4 16 X 5 13 X 4 16 X 5 6 8 .4
20 11 X 5 13 X 2 14 X 5 13 X 4 4 9 .0
21 23 X 5 22 X 5 23 X 5 27 X 5 1 1 8 .8
22 8 X 5 7 X 5 11 X 5 9 X 5 4 3 .1
23 17 X 3 — — — —
24 9 X 5 15 X 3 16 X 1 15 X 2 3 4 .0
25 15 X 4 8 X 2 15 X 4 10 X 4 4 3 .2
26 13 X 3 13 X 3 12 X 3 10 X 3 3 5 .4
1 2 2
MODEL ROOM SIZE (CM) X INTENSITY VALUES FOR NORMAL
SPATIAL DENSITY
S u b jec t
number T r i a l  1 T r i a l  2 T r i a l  3 T r i a l  4
Mean
(Product)
1 6 X 3 9 X 3 3 X 4 5 X 4 18 .9
2 7 X 5 12 X 5 13 X 5 33 X 5 75.6
3 0 X 1 8 X 5 — — —
4 11 X 2 13 X 2 11 X 2 10 X 2 22 .0
5 0 X 2 12 X 4 18 X 3 0 X 2 25.8
6 7 X 5 10 X 5 — 7 X 5 40.3
7 - 39 X 5 35 X 5 36 X 5 183.3
8 8 X 5 17 X 5 10 X 5 9 X 5 54 .4
9 39 X 3 17 X 5 5 X 4 10 X 3 63 .4
10 6 X 3 11 X 3 8 X 3 9 X 3 25.1
11 0 X 1 44 X 5 0 X 1 14 X 5 71 .9
12 13 X 4 7 X 2 10 X 3 13 X 3 33.3
13 22 X 1 4 X 3 9 X 4 — 23 .0
14 25 X 5 0 X 1 0 X 1 0 X 2 31.3
15 24 X 5 27 X 5 30 X 5 31 X 5 140.0
16 15 X 1 13 X 1 15 X 1 0 X 1 10.6
17 10 X 2 14 X 2 8 X 2 9 X 2 20.5
18 12 X 4 7 X 4 — —
19 11 X 4 12 X 3 13 X 4 17 X 4 49.1
20 5 X 3 4 X 3 7 X 4 14 X 4 35.9
21 15 X 5 21 X 5 25 X 5 27 X 5 108.8
22 0 X 1 0 X 1 0 X 1 0 X 1 0
23 - — — 20 X 3 —
24 31 X 3 25 X 3 38 X 1 0 X 2 51.1
25 9 X 4 11 X 2 15 X 4 11 X 4 40 .0
26 13 X 3 14 X 3 15 X 3 11 X 3 39.4
